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Trauma exposure and psychological distress are associated with poor cardiometabolic 
health. US Latinos suffer from cardiometabolic health disparities and may be at increased risk 
for trauma exposure and distress. The extent to which psychological distress contributes to the 
association between trauma exposure and cardiometabolic disease remains unclear, and there is 
scant research examining this topic among Latinos. The purpose of this dissertation was to 
 
 
xii 
 
evaluate the prevalence and correlates of trauma exposure among Latinos, and the cross-
sectional associations between trauma exposure, psychological distress, and C-Reactive Protein 
(CRP) and Metabolic Syndrome (MetS). The study used cross-sectional data from the Hispanic 
Community Health Study/Study of Latinos and from the Sociocultural Ancillary Study, a large 
sample of US Latinos (N = 5,313) who completed medical examinations and psychosocial 
questionnaires. Prevalence and correlates of trauma exposure were calculated using weighted 
frequencies and Chi-square tests. The prevalence of lifetime trauma exposure was 85% for men 
and 77% for women, and 37% of the sample reported experiencing three or more traumatic 
events. Several risk factors for trauma exposure emerged: being born outside of the US 50 states, 
preferring English, identifying as Puerto Rican, South American or more than one background, 
and immigrating to the US prior to age 18. Structural equation models (SEM) examined the 
associations among trauma exposure, psychological distress (latent variable), CRP and MetS 
(latent variable), while accounting for demographic and immigration/acculturation covariates. 
Model fit was evaluated using common descriptive fit indices: CFI, RMSEA, SRMR. Results 
from SEM models indicated that lifetime trauma count was not directly associated with CRP (β = 
-.01, p = .90) or MetS (β = -.01, p = .97).; psychological distress was a significant indirect 
pathway between lifetime trauma count and CRP (95% CI = .001, .005) but not MetS (95% CI = 
-.013, .024), and several health behaviors were indirect factors in the association between trauma 
exposure, psychological distress, and CRP/MetS. Most SEM paths were invariant by sex, except 
for the association between alcohol use and CRP/MetS. US Latino adults report high prevalence 
of trauma exposure, which appears to be indirectly associated with pre-clinical markers of 
cardiometabolic disease. 
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Introduction 
 
  Cardiometabolic health conditions (e.g., cardiovascular disease, diabetes) are associated 
with increased mortality, with health complications that significantly reduce quality of life, and 
with significant direct annual medical costs (American Diabetes Association, 2018; Benjamin et 
al., 2019). In the United States (US) there are striking cardiometabolic health disparities by 
race/ethnicity. For example, Latinos in the US are disproportionally affected by diabetes, with 
20% of US Latinos having diabetes compared to 12% of non-Latino whites (Mendola, Chen, Gu, 
Eberhardt, & Saydah, 2018). Latinos are also very likely to have poor cardiovascular risk 
profiles. Compared to non-Latino whites, Latino adults are more likely to be in both the obesity 
and the overweight categories (obese: 43% vs 36%; overweight: 78% vs 67%) and are just as 
likely as non-Latino whites to be in the class 3 obesity category (Flegal, Kruszon-Moran, Carroll, 
Fryar, & Ogden, 2016; Ogden, Carroll, Kit, & Flegal, 2014). In the Hispanic Community Health 
Study/Study of Latinos (HCHS/SOL), a large epidemiological study of 16,000 Latinos from 
several ancestry groups living in four US cities, approximately 80% of Latino men and 71% of 
Latino women had at least one cardiovascular risk factor, and approximately 20% of Latino men 
and women had three or more cardiovascular risk factors (Daviglus et al., 2012).  
Cardiometabolic disease and risk factors vary by demographic, acculturation, and 
immigration characteristics among US Latinos. For example, in the HCHS/SOL, diabetes 
prevalence varied from a high of approximately 18% among Mexicans, Dominicans, and Puerto 
Ricans to a low of 10% among South Americans (Schneiderman et al., 2014). Similarly in 
HCHS/SOL, prevalence of meeting criteria for the metabolic syndrome (MetS), a constellation 
of five risk factors highly predictive of cardiometabolic disease and mortality, ranged from a 
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high of 37% among Puerto Ricans to a low of 27% among South Americans (Heiss et al., 2014). 
These estimates further differed by sex, with 41% of Puerto Rican women having MetS 
compared to 33% of Puerto Rican men (Heiss et al., 2014), and with 19% of Central American 
men having diabetes compared to 17% of Central American women (Schneiderman et al., 2014).  
Having a lower level of education and household income was associated with significant higher 
prevalence of diabetes in the HCHS/SOL, even after adjusting for age (Schneiderman et al., 
2014). Finally, more than a third of Latinos living in the US are immigrants and research 
suggests that cardiometabolic health among Latinos may differ by nativity. The prevalence of 
diabetes was 13% for Latino immigrants who had lived in the US for fewer than five years, 19% 
for those who had been living in the US for longer than 16 years and 15% among Latinos who 
were US-born (Schneiderman et al., 2014).  
Other factors that affect cardiometabolic disease morbidity and mortality include health 
behaviors such as physical activity and sedentary time (Proper, Singh, Van Mechelen, & 
Chinapaw, 2011), diet quality (Carter, Gray, Troughton, Khunti, & Davies, 2010; Micha, 
Wallace, & Mozaffarian, 2010; Schwingshackl & Hoffmann, 2015), cigarette/tobacco use (Willi, 
Bodenmann, Ghali, Faris, & Cornuz, 2007), and alcohol use (Djoussé & Gaziano, 2008; Koppes, 
Dekker, Hendriks, Bouter, & Heine, 2005). Studies indicate that Latinos spend a large amount of 
time per day in sedentary activities (Merchant et al., 2015) and that they may have a lower 
prevalence of leisure-time physical activity compared to non-Latino Whites (Kurian & 
Cardarelli, 2007). However some research has reported that among immigrant members of 
minority groups the time spent in leisure-time physical activity increases with more years living 
in the host country (Gerber, Barker, & Pühse, 2012). Research also indicates that diet quality 
varies by Latino background group, with Puerto Ricans endorsing lower adherence to 
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recommended dietary guidelines for health when compared to Mexicans (Mattei et al., 2016). 
Additionally, although Latinos may be less likely to smoke cigarettes than non-Latino Whites, 
more time spent in the US is associated with increased rates of smoking among Latinos (Bethel 
& Schenker, 2005; Kurian & Cardarelli, 2007). Differences by acculturation have also been 
found for alcohol use, with foreign-born Latinos and Spanish-speaking Latinos having a lower 
likelihood of at risk drinking than US-born and English-speaking Latinos, although some 
differences by sex have been noted (Castaneda et al., 2019; W. S. Pearson, Dube, Nelson, & 
Caetano, 2009; Ramisetty-Mikler, Caetano, & Rodriguez, 2010). Given the complexity of these 
relationships, it is important to further evaluate factors that affect health behaviors and 
cardiometabolic health among Latinos.   
There is significant research evidence indicating that psychological distress can 
negatively impact cardiometabolic disease and health behaviors (Barlinn et al., 2014; Gan et al., 
2014; Pereira-Miranda et al., 2017; Rutledge, Reis, Linke, Greenberg, & Mills, 2006; Schuch et 
al., 2017; Yu, Zhang, Lu, & Fang, 2015). Exposure to traumatic events greatly increases the risk 
for psychological distress and negatively impacts health, yet there is a dearth of research 
examining these topics among Latinos. To help improve Latino cardiometabolic health it is 
important to understand how trauma exposure and psychological distress following trauma may 
impact cardiometabolic health and risk factors among Latinos.  
Trauma and Psychological Distress 
The Diagnostic and Statistical Manual Fifth Edition (DSM-5) defines a traumatic event 
as exposure to actual or threatened death, serious injury, or sexual violence (American 
Psychiatric Association, 2013). The exposure can be a direct experience by the person, a 
vicarious experience (by either witnessing it as it happens to others, or by learning about a 
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violent or accidental event happening to a close family/friend), or being exposed to the resulting 
aversive details of a traumatic event in a repeated or extreme manner (American Psychiatric 
Association, 2013). Estimates suggest that globally the prevalence of lifetime trauma exposure is 
70%; however, estimates vary by country (Benjet et al., 2016). In the US, national prevalence 
estimates of exposure to any lifetime traumatic event range from 90% in one study (Kilpatrick et 
al., 2013), to 61% in men and 51% in women in a different study (Kessler, Sonnega, Bromet, 
Hughes, & Nelson, 1995). Research also suggests that of those with trauma exposure, 
experiencing more than one type of traumatic event is the norm for the majority (Kessler et al., 
1995; Kilpatrick et al., 2013). Additionally, estimates suggest the prevalence of specific types of 
traumatic events varies by sex. For example, the prevalence of sexual assault/rape is 42% among 
women compared to 16% among men (Kilpatrick et al., 2013). Other risk factors for trauma 
exposure include younger age and being divorced or separated, while higher level of education 
has been found to both increase and decrease the risk for trauma depending on the type of 
traumatic event being examined (Benjet et al., 2016; Koenen et al., 2017).  
 Exposure to traumatic events is associated with increased likelihood of experiencing 
poor mental health outcomes (Kilpatrick et al., 2013; Lowe, Walsh, Uddin, Galea, & Koenen, 
2014; H. F. Myers et al., 2015). A large amount of research has focused on post-traumatic stress 
disorder (PTSD), and studies estimate the lifetime prevalence of PTSD in the US to be between 
7% and 9%  (Kessler et al., 2005; Kilpatrick et al., 2013; Koenen et al., 2017). Risk factors for 
PTSD include the type of traumatic experience (e.g., childhood abuse, sexual assault/rape, 
combat, and other intentional interpersonal traumas), as well as female sex, younger age, being 
divorced/separated or never married, lower household income, lower education, and family 
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psychiatric history (Brewin, Andrews, & Valentine, 2000; Koenen et al., 2017; Norris & Slone, 
2013; Santiago et al., 2013). 
In addition to increasing risk of PTSD, exposure to traumatic events is associated with a 
higher risk for mood disorders and negative emotional symptoms (Bonde et al., 2016; L. P. Chen 
et al., 2010; Lagdon, Armour, & Stringer, 2014; H. F. Myers et al., 2015). For example, a recent 
meta-analysis found that exposure to a disaster or to military combat was associated with 40% 
increased odds of experiencing a depressive disorder, even when including only the highest-
quality studies in the meta-analysis (Bonde et al., 2016). Furthermore, past trauma exposure and 
PTSD have also been associated with anger and hostility (Beckham, Calhoun, Glenn, & 
Barefoot, 2002; Jakšić, Brajković, Ivezić, Topić, & Jakovljević, 2012; Orth & Wieland, 2006). 
Research indicates that exposure to trauma and experiencing psychological distress 
following trauma are associated with health risk behaviors, such as increased alcohol and 
substance use, decreased physical activity, and poor diet quality (Dedert, Calhoun, Watkins, 
Sherwood, & Beckham, 2010; Kelly & Ismail, 2015). Overall, experiencing a traumatic event 
can have drastic and long-lasting effects on the quality of life of a person. However, most studies 
examining the prevalence and outcomes of trauma exposure have either focused on non-Latino 
White populations or have used mixed samples without reporting results for Latinos, with 
research among Latinos being quite limited. 
Trauma and Psychological Distress Among US Latinos  
Within the limited research examining prevalence of trauma exposure among Latinos, the 
literature is mixed on whether Latinos are at a higher or lower risk of trauma exposure compared 
non-Latino whites. One reason for the mixed results is the lack of standardization for trauma 
exposure assessment. A 2013 systematic review examining the association between trauma 
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exposure and PTSD among Latinos found that studies varied greatly on how trauma exposure 
was assessed, with measures ranging from objective indicators (e.g., records of combat, distance 
to location of natural disaster) to subjective self-report measures (Alcantara, Casement, & Lewis-
Fernandez, 2013). Furthermore, studies that have used self-report measures vary as to whether 
they administered standardized measures assessing various traumatic events, to others using 
items focusing on one type of traumatic event only, or created ad-hoc for individual studies. 
Notably, these and other limitations in the assessment of trauma exposure (e.g., memory recall 
bias, social desirability responding, differences in interpretation of traumatic events) also affect 
studies examining trauma exposure in the general population (Frueh, Elhai, & Kaloupek, 2004). 
However, the small number of studies examining trauma exposure among Latinos, paired with 
the large variation in methods, result in the current literature being mixed on whether Latinos are 
at a higher risk for trauma exposure. Thus, there is a need for additional studies examining 
prevalence and correlates of trauma exposure among Latinos using standardized measures.  
Within the limited literature base examining ethnic/racial differences in exposure to 
traumatic events, some studies have suggested that Latinos may have lower or similar prevalence 
of lifetime trauma exposure compared to non-Latino Whites (Alegria et al., 2013; Biafora & 
Warheit, 2007; Roberts, Gilman, Breslau, Breslau, & Koenen, 2011; Vidal et al., 2018). Other 
studies have reported that prevalence estimates vary by type of trauma assessed, and that Latinos 
may have higher prevalence of the types of traumatic events associated with a higher likelihood 
of PTSD, such as political violence, intimate partner violence (IPV), interpersonal violence, and 
childhood trauma (Alegria et al., 2013; Beristianos, Maguen, Neylan, & Byers, 2016; Lipsky, 
Kernic, Qiu, & Hasin, 2016).  
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The research literature also appears to be mixed on which characteristics increase the risk 
of trauma exposure among Latinos. Many Latino immigrants who have moved to the US faced 
exposure to violence and life-threatening events in their home countries and/or during the 
migration process, as well as after settling in the US (Fortuna, Porche, & Alegria, 2008; Garcini 
et al., 2016; Infante, Idrovo, Sanchez-Dominguez, Vinhas, & Gonzalez-Vazquez, 2012). 
However, a few studies have found that Latinos who are immigrants and those with lower 
acculturation have a lower prevalence of trauma exposure compared to US-born Latinos and to 
Latinos with higher acculturation (Cummings, Gonzalez-Guarda, & Sandoval, 2013; Grest, 
Amaro, & Unger, 2017; Heilemann, Kury, & Lee, 2005; Sabina, Cuevas, & Schally, 2015; 
Zadnik, Sabina, & Cuevas, 2016). In contrast other studies have found immigrant status and 
lower acculturation to be associated with higher likelihood of trauma exposure (Gonçalves & 
Matos, 2016; Li, 2015). Additional research has suggested that prevalence of trauma should be 
examined by age at immigration, and not just by immigration status/nativity, as some studies 
have found prevalence to vary significantly depending on age when a person arrived to the US 
(Heilemann et al., 2005). Global estimates indicate that Latin American countries such as 
Mexico, Colombia, and Peru have higher prevalence of interpersonal violence and of 
collective/political violence compared to the US, but a lower prevalence of IPV or sexual 
violence (Benjet et al., 2016). Some studies have reported that Latinos arriving to the US from 
Central American or Caribbean countries have higher prevalence of trauma exposure compared 
to other Latino background groups (Eisenman, Gelberg, Liu, & Shapiro, 2003; Holman, Silver, 
& Waitzkin, 2000; Li, 2015), while other studies have not found differences by Latino 
background group (Biafora & Warheit, 2007).  
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Notwithstanding the lack of consensus on whether or not Latinos are at a higher 
likelihood of trauma exposure, a few studies have suggested that following trauma exposure 
Latinos may be particularly impacted by symptoms of depression, anxiety, PTSD, and overall 
distress compared to non-Latino whites (Marshall, Schell, & Miles, 2009; O’Hare, Shen, & 
Sherrer, 2017; Pittman, 2014; Pole, Best, Metzler, & Marmar, 2005). For example, a systematic 
review examining PTSD risk suggested that compared to non-Latino Whites, US Latinos may 
have an increased risk of PTSD onset, persistence, and severity after trauma exposure, even after 
adjusting for sociodemographic factors (Alcantara et al., 2013). Although there has been limited 
research examining which characteristics increase the risk for psychological distress following 
trauma among Latinos, a few studies have identified several risk factors. These include 
sociodemographic characteristics, such as the female sex, older age, low income and education, 
unemployment, and being unmarried (Alcantara et al., 2013; Alegria et al., 2013; Cuevas, 
Sabina, & Bell, 2012; Cummings et al., 2013; Garcini et al., 2016), social factors, such as poor 
social support (Pittman, 2014; Pole et al., 2005), cultural factors, such as fatalismo (Alcantara et 
al., 2013), and machismo (Pittman, 2014), types of traumatic events, such as childhood, 
interpersonal or sexual traumatic events (Alegria et al., 2013; Lipsky et al., 2016), cumulative 
number of traumatic events (Alegria et al., 2013; Garcini et al., 2016; Kaltman, Green, Mete, 
Shara, & Miranda, 2010; Lopez et al., 2016), and reactions during and immediately after the 
traumatic event, such as peri-traumatic dissociation and self-blame coping (Pole et al., 2005). 
Results appear to be mixed regarding immigration and acculturation, with some studies reporting 
lower psychological distress after trauma for immigrant Latinos and those with lower 
acculturation, and other studies reporting the opposite (Alcantara et al., 2013; Alegria et al., 
2013; Cuevas et al., 2012). A different study suggested that differences could be found within 
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immigrant status, with refugee Latinos reporting higher prevalence of anxiety and depression 
compared to non-refugee migrant Latinos (Lindert, Ehrenstein, Priebe, Mielck, & Brahler, 2009).   
Unfortunately, most studies examining trauma exposure and psychological distress 
following trauma among Latinos have focused either on assessing prevalence for only one Latino 
group or on aggregating multiple groups together. Furthermore, although few studies have 
examined how the prevalence of trauma exposure may vary by sociodemographic or trauma 
characteristics, these studies have been in the minority with most studies focusing only on one 
type of traumatic event (either “any” traumatic event or a specific type of traumatic event, such 
as IPV).  Finally, most studies have used small samples or samples not representative of most 
Latino background groups. Thus, to address current research gaps and to inform the literature on 
trauma exposure and psychological distress among US Latinos, more research is needed to 
examine how trauma exposure relates to psychological distress and how the prevalence of 
trauma exposure varies by sociodemographic, acculturation, and immigration characteristics.  
Trauma, Psychological Distress, and Cardiometabolic Health 
In the last few decades there has been an increased interest in examining the effects that 
trauma exposure may have on physical health in addition to mental health. The theoretical model 
proposed by Schnurr and Jankowski (1999) (Figure 1) outlines the hypothesized pathways and 
mediators between trauma exposure and morbidity and mortality. In support of this model, a 
significant number of studies have found trauma exposure and/or psychological distress 
following trauma to be associated with physical health, such as increased risk for arthritis, 
gastritis, asthma, allergies, thyroid problems and autoimmune disorders (Boscarino, 2004; 
Glaesmer, Brahler, Gundel, & Riedel-Heller, 2011; Pietrzak, Goldstein, Southwick, & Grant, 
2012; Qureshi, Pyne, Magruder, Schulz, & Kunik, 2009; Spitzer et al., 2009), headaches, chronic 
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pain, chronic fatigue syndrome, and fibromyalgia (Afari et al., 2014; Glaesmer et al., 2011; 
Sledjeski, Speisman, & Dierker, 2008), poorer self-rated health and a greater number of medical 
conditions (Eisenman et al., 2003; Glaesmer et al., 2011; Weisberg et al., 2002), accelerated 
aging and early senescence (Lohr et al., 2015; Weisberg et al., 2002), and increased mortality 
(Koenen et al., 2016; Lohr et al., 2015). A subset of studies focusing on adverse and traumatic 
experiences occurring in childhood have consistently found a strong association between several 
health conditions in adulthood and past exposure to adverse childhood experiences (ACEs) 
(Huffhines, Noser, & Patton, 2016; Kalmakis & Chandler, 2015). 
In addition to the general physical health conditions mentioned above, trauma exposure 
and psychological distress following trauma have been suggested to also significantly impact 
cardiometabolic health. Dedert et al. (2010) proposed a model (Figure 2) building on the 
previous one by Schnurr and Jankowski (1999), which provides a framework for understanding 
the possible pathways between trauma exposure and cardiometabolic health. This model suggests 
that trauma exposure may directly impact cardiometabolic health through physiological 
pathways, and may also indirectly impact cardiometabolic health by influencing psychological 
distress and health behaviors, which in term have physiological influences. The literature has 
proposed that physiological pathways involved in the association between trauma exposure and 
cardiometabolic health include the dysregulation of the hypothalamic-pituitary-adrenal (HPA) 
and sympathetic-adrenal-medullary (SAM) systems, disruption of the immune system, and 
chronic inflammation (Dedert et al., 2010; Kelly & Ismail, 2015; Koenen et al., 2016; 
Wentworth et al., 2013; Erika J. Wolf & Schnurr, 2016). In support of this model, studies have 
found both trauma exposure and psychological distress following trauma to be associated with 
markers of HPA-axis dysregulation, such as increased levels of corticotropin-releasing hormone, 
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low levels of plasma and urinary cortisol, and a flattening of the daily cortisol slope (Pitman et 
al., 2012; Wentworth et al., 2013; Yehuda, 2006), with markers of SAM-system dysregulation, 
such as elevated levels of catecholamines in urine samples, increased heart rate, lower heart rate 
variability, higher basal blood pressure, and increased blood pressure reactivity to stimuli 
(Dedert et al., 2010; Paulus, Argo, & Egge, 2013; Pitman et al., 2012; Sumner et al., 2016; 
Wentworth et al., 2013), and with markers of heightened immune activity such as epigenetic 
profiles suggestive of increased immune reactions, reduced leukocyte telomere length, higher T-
cell counts, and increased levels of inflammation cytokines, such as Interlukin-6, and Interlukin-
1β (Boscarino, 2004; Gander & von Känel, 2006; Lohr et al., 2015; Passos et al., 2015; Uddin et 
al., 2010; Wentworth et al., 2013).  
Several systematic reviews examining the associations between trauma exposure, PTSD 
and C-reactive protein (CRP), an acute phase reactant released in response to inflammatory 
processes and indicative of general inflammation levels, have concluded the evidence to be 
mixed and inconsistent (Lohr et al., 2015; Passos et al., 2015; Wentworth et al., 2013). However, 
most of the studies examined in these reviews have examined very small samples, have been 
carried out in Europe, and have not examined the confounding effect of trauma exposure in the 
association between PTSD and CRP. One small US study in an all-female sample considered the 
confounding effect of trauma exposure and found CRP to be significantly higher among women 
with exposure to assaultive trauma and with current PTSD, compared to women with assaultive 
trauma exposure and past PTSD, and compared with women without PTSD or assaultive trauma 
exposure (Gill, Saligan, Lee, Rotolo, & Szanton, 2013). In the only study from Europe that used 
a large population-based sample (in northeastern Germany), and which also examined the 
association with trauma exposure, results suggested that both PTSD symptoms and trauma 
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exposure were significantly associated with higher CRP, even in adjusted models (Spitzer et al., 
2009). The association between trauma exposure and CRP has not been tested in most of the US 
studies that have examined how PTSD relates to CRP published since these systematic reviews 
(Eraly et al., 2014; Lindqvist et al., 2017; Rosen et al., 2017). However, a recent analysis using 
data from the (US) Nurses’ Health Study II indicated that women with trauma exposure but no 
PTSD did not have significantly different levels of CRP compared to women without trauma 
exposure or PTSD, but that women with chronic PTSD did have significantly higher levels of 
CRP compared to women without a trauma history. However, this study did not compare CRP 
levels between those with trauma/no PTSD and those with trauma/with PTSD (Sumner et al., 
2017). In contrast, a meta-analysis focusing on childhood trauma only (~16,000 participants) 
found CRP to be significantly higher among those with childhood trauma exposure compared to 
those without (Baumeister, Akhtar, Ciufolini, Pariante, & Mondelli, 2016). Therefore, more 
research is needed to elucidate the association between lifetime trauma exposure, psychological 
distress following trauma, and CRP. 
A vast body of research has also found trauma exposure and PTSD to be associated with 
an increased risk for poor cardiometabolic outcomes such as cardiovascular disease, stroke and 
diabetes (Akosile, Colquhoun, Young, Lawford, & Voisey, 2018; M.-H. Chen et al., 2015; 
Coughlin, 2011; Sumner et al., 2015; Sumner et al., 2016; Vancampfort et al., 2016; Wentworth 
et al., 2013), as well as with pre-clinical markers of cardiometabolic disease, such as the 
individual components of the MetS (e.g., hypertension, hyperglycemia, hyperlipidemia, obesity), 
and for MetS as a whole (Bartoli, Carra, Crocamo, Carretta, & Clerici, 2013; Rosenbaum et al., 
2015; E. J. Wolf et al., 2016). Some researchers have suggested that future studies focus on pre-
clinical markers of disease, because trauma exposure and PTSD are associated with higher 
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mortality rate, and thus those who survive long enough to develop cardiovascular disease may be 
especially hardy and not representative of the larger population (Koenen et al., 2016). 
From the research conducted to date it is unclear if psychological distress is a necessary 
mediator between trauma exposure and cardiometabolic disease, or whether trauma exposure in 
the absence of psychological distress is sufficient to impact cardiometabolic health (Koenen et 
al., 2016; Sumner et al., 2015). In fact, one consistent gap in the literature is that most studies do 
not examine the occurrence of trauma exposure when evaluating the association between PTSD 
and cardiometabolic health. From the handful of studies that have included trauma exposure in 
their analyses, results have been inconsistent regarding whether trauma exposure remains 
associated with cardiometabolic disease after accounting for the effects of PTSD. A recent study 
using a large representative sample found that compared to no trauma/no PTSD, trauma/no 
PTSD was associated with higher odds of  cardiovascular disease (CVD) but only in models 
unadjusted for health covariates, whereas trauma/with PTSD remained associated with higher 
odds of CVD even after adjusting for health covariates and for depression, anxiety, and 
substance use (Vidal et al., 2018). In contrast, other studies have found a graded relationship, 
with the highest risk for patients with both PTSD and trauma exposure, followed by those with 
trauma exposure but no PTSD, and the lowest risk for those without trauma exposure or PTSD 
(Glaesmer et al., 2011; Pietrzak et al., 2012; Sledjeski et al., 2008; Spitzer et al., 2009; Sumner et 
al., 2015; Sumner et al., 2016).  
Further gaps in the literature include that most studies have focused on the effects of 
PTSD on health, at times even restricting analyses to a binary PTSD variable (i.e., presence of 
PTSD/absence of PTSD), without considering the possible effects of symptom clusters or of 
other types of psychological distress on health (Koenen et al., 2016; Schnurr & Green, 2004). 
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Depression and anxiety are highly common among survivors of trauma, and there is a significant 
body of evidence tying depression to poor cardiometabolic outcomes (Schnurr & Green, 2004), 
yet few studies have examined depression and anxiety in the pathway between trauma exposure 
and cardiometabolic health. A handful of studies have also suggested that anger and hostility are 
associated with trauma exposure and cardiovascular disease, as well as with poorer health 
perception, and some have suggested it might mediate the relationship between PTSD and MetS 
(Beckham et al., 2002; Boscarino, 2004; Ouimette, Cronkite, Prins, & Moos, 2004). Therefore, it 
is important to consider these other types of psychological distress clusters in studies examining 
the association between trauma exposure and cardiometabolic disease.  
A final gap in the literature is that most of the research has examined specific groups such 
as mostly White, male, or veteran samples, and many other studies have relied on small sample 
sizes (Dedert et al., 2010; Schnurr & Green, 2004). To date there have been very few studies 
examining the association between trauma exposure, psychological distress, and cardiometabolic 
health among US Latinos. One recent study that examined a large sample and assessed 
cardiometabolic disease via self-report found a significant interaction between ethnicity and 
PTSD in relation to odds of diabetes, CVD, and hypertension, with stronger associations in 
Latinos compared to non-Latino Whites (Valentine et al., 2017). Another large study examining 
adverse childhood experiences (ACEs) in Latinos found that higher exposure to ACEs was 
associated with greater depression symptoms as well as increased prevalence of certain health 
conditions, such as coronary heart disease, but not others, such as diabetes or stroke (Llabre et 
al., 2016). Thus, future studies should examine the association between lifetime trauma exposure 
and cardiometabolic disease above and beyond that of childhood trauma exposure and 
cardiometabolic disease. Another study of Latinos found that although chronic stress was 
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associated with coronary heart disease and stroke, experiencing more traumatic events was 
unexpectedly associated with lower prevalence of diabetes and hypertension (Gallo, Roesch, et 
al., 2014). However, other studies among Latinos have focused on specific types of trauma (e.g., 
political violence, IPV) and have either examined other health conditions, such as sexual health 
and chronic pain (Eisenman et al., 2003; Stockman, Hayashi, & Campbell, 2015), have examined 
self-reported health conditions (Schneider, 2004; Valentine et al., 2017), or have focused on 
health behaviors such as physical activity (Vasquez et al., 2016). Thus, there is a need to 
examine the association between trauma exposure, psychological distress, and cardiometabolic 
health among Latinos, using large representative samples, examining more than one type of 
traumatic event, and evaluating objective pre-clinical markers of disease.  
Latinos in the US are often overrepresented among lower-socioeconomic status groups 
and face numerous structural, cultural, and linguistic barriers to adequate health services, which 
impact cardiometabolic health. Latinos are also significantly less likely to have health insurance 
(Martinez, Zammitti, & Cohen, 2017) and to receive treatment for PTSD and psychological 
distress compared to non-Latino Whites (Roberts et al., 2011), which may exacerbate the effects 
of trauma exposure and psychological distress on cardiometabolic health. Thus, it is crucial that 
these associations be examined to inform ways that cardiometabolic health can be improved 
among Latinos.  
Summary 
Latinos in the US suffer from poor cardiometabolic health. Experiencing a traumatic 
event has been associated with poor health behaviors and increased psychological distress. 
Trauma exposure and psychological distress have also been linked with worse cardiometabolic 
health risk markers and outcomes. However, most of the research thus far has used narrow 
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samples, has focused on non-Latino populations, and on PTSD without accounting for the effects 
of trauma exposure. Limited research indicates that Latinos may experience many risk factors 
that could increase the risk for trauma exposure and psychological distress following trauma. 
There is scant information on the prevalence and correlates of trauma exposure among Latinos, 
and there is even less research examining how exposure to trauma and psychological distress 
following trauma affects cardiometabolic health among Latinos. To our knowledge, no study has 
examined the role of trauma exposure and psychological distress on objective markers of pre-
clinical cardiometabolic disease among Latinos.  To best inform recommendations for health 
interventions and policy, there is a need for better understanding the prevalence of trauma among 
Latinos, and the relationship between trauma exposure, psychological distress, and pre-clinical 
markers of cardiometabolic disease among Latinos. 
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Current Study Research Aims 
Building on the identified gaps in the literature, the current study had two primary 
objectives. The first objective was to examine the prevalence and correlates of trauma exposure 
among US Latinos. The second objective was to examine the associations between lifetime 
trauma exposure, a latent variable indicating psychological distress, and two variables 
representing objective pre-clinical markers of cardiometabolic disease (MetS and CRP). The 
specific research aims for these objectives are below, and the conceptual pathways for the 
research aims are depicted in Figure 3 at the end of this document.  
Objective 1: Examine prevalence and correlates of trauma exposure 
Aim 1. Determine the overall and sex-stratified prevalence of trauma exposure, specifically 
the prevalence of: 1) past-year exposure to any traumatic event; 2) lifetime exposure to any 
traumatic event; 3) lifetime exposure to specific types of traumatic events (e.g., sexual assault, 
combat); 4) lifetime cumulative count of traumatic events; and 5) past-year cumulative count of 
traumatic events. 
Hypothesis 1. This aim was descriptive in nature thus no hypotheses were set.  
Aim 2. Examine whether prevalence of lifetime and past-year exposure to any traumatic 
event varies by sociodemographic and immigration/acculturation characteristics.   
Hypothesis 2. We hypothesized that participants with lower levels of income and education, 
younger age, and participants who are foreign-born, have lived fewer years in the US, 
immigrated to the US at an older age, and prefer Spanish would report higher prevalence of 
lifetime and past-year exposure to any traumatic event. We expected Latino background groups 
to differ on prevalence of lifetime and past-year exposure to any traumatic event, and that 
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participants from Mexico and Central American countries would report higher prevalence 
compared to other background groups.  
Objective 2: Examine the associations between trauma exposure, psychological distress, 
and MetS/CRP 
Aim 3. Using structural equation models, examine the association between lifetime trauma 
exposure and pre-clinical markers of cardiometabolic disease (MetS, CRP), while adjusting for 
sociodemographic and immigration/acculturation characteristics. 
Hypothesis 3. We hypothesized that lifetime trauma exposure would be associated with 
higher levels of a latent variable indicating MetS (hypothesis 3a) and higher levels of CRP 
(hypothesis 3b), and that these associations would remain significant after accounting for 
covariates.   
Aim 4. Using structural equation models, determine if psychological distress is an indirect 
mechanism in the association between lifetime trauma exposure and pre-clinical markers of 
cardiometabolic disease (MetS and CRP), while adjusting for sociodemographic and 
immigration/acculturation characteristics.   
Hypothesis 4. We hypothesized that psychological distress would act as an indirect pathway 
through which lifetime trauma exposure relate to MetS (hypothesis 4a) and CRP (hypothesis 4b), 
after accounting for covariates; however, lifetime trauma exposure would remain directly 
associated with MetS and CRP with control for psychological distress.  
Aim 5. Using structural equation models, examine whether health behaviors also act as an 
indirect mechanism in the above relationships between lifetime trauma exposure, psychological 
distress, and pre-clinical markers of cardiometabolic disease (MetS and CRP), while adjusting 
for sociodemographic and immigration/acculturation characteristics.  
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Hypothesis 5. We hypothesized that health behaviors would also act as an indirect pathway 
from lifetime trauma exposure and psychological distress, to MetS (hypothesis 5a) and CRP 
(hypothesis 5b), after accounting for covariates; however, lifetime trauma exposure and 
psychological distress would remain directly associated with MetS and CRP. 
Aim 6. Examine whether the associations evaluated in the full SEM model explored in Aim 5 
are invariant by sex.  
Hypothesis 6. We hypothesized that the main associations between trauma exposure, 
psychological distress and MetS/CRP would not be invariant by sex. Specifically, we 
hypothesized that the association between trauma exposure and psychological distress would be 
stronger among women than men, and that the indirect association between trauma exposure and 
CRP/MetS via psychological distress would be stronger among women. 
Exploratory Aim. Examine whether the associations between lifetime trauma exposure, 
psychological distress, and CRP/MetS remain statistically significant after accounting for ACEs. 
This was added as an exploratory aim because of the literature that indicates there is an 
association between ACEs and various health outcomes.  
Hypothesis Exploratory Aim. We hypothesized that the associations between trauma 
exposure, psychological distress and MetS/CRP would remain significant after accounting for 
ACEs. 
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Methods 
 This dissertation utilized data from the baseline visit of the Hispanic Community Health 
Study/Study of Latinos (HCHS/SOL) and from the HCHS/SOL Sociocultural Ancillary Study 
(SCAS) to conduct the research aims specified above.  
 Participants 
HCHS/SOL. The goal of HCHS/SOL is to better understand the prevalence, incidence, 
and correlates of chronic health conditions among the Hispanic/Latino population. The 
HCHS/SOL is a community based prospective cohort study of 16,415 non-institutionalized 
adults self-identified as belonging to a Latino background group (Central American, Cuban, 
Dominican, Mexican, Puerto Rican, South American, and other/more than one group) from four 
U.S. cities (Bronx, NY; Chicago, IL; Miami, FL; and San Diego, CA). Participants were 
recruited through a stratified two-stage area probability sample of household addresses in each of 
the field centers. The HCHS/SOL baseline visit took place between 2008 and 2011. During the 
baseline visit participants completed clinical examinations that included comprehensive 
biological (e.g., oral glucose tolerance test, anthropometrics), behavioral (e.g., dietary 24-hour 
recalls, alcohol and tobacco assessments), and sociodemographic (e.g., migration history, SES) 
assessments. A full description of the HCHS/SOL study design (Sorlie et al., 2010) and sampling 
approach (Lavange et al., 2010) has been published. 
Sociocultural Ancillary Study. The goal of the SCAS was to examine sociocultural and 
psychosocial factors that affect cardiometabolic disease risk among US Latinos. The SCAS was 
a cross-sectional cohort of 5,313 HCHS/SOL participants, who completed in-depth sociocultural 
self-report assessments approximately 4 months after the HCHS/SOL clinical baseline. The 
SCAS sample is broadly representative of the HCHS/SOL cohort, except that certain higher SES 
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block groups were less likely to participate (Gallo, Penedo, et al., 2014). A full description of the 
design and methods of the SCAS has been published  (Gallo, Penedo, et al., 2014). 
Study Sample. The sample for the current study consisted of the participants who 
completed assessments of MetS, CRP, health behaviors, and demographic, immigration, and 
acculturation characteristics during the baseline HCHS/SOL visit, and who also completed 
measures of trauma exposure and psychological distress during the SCAS visit. Because this 
study focused on pre-clinical markers of cardiometabolic disease that are thought to predict 
cardiometabolic outcomes, sensitivity analyses were conducted by repeating models excluding 
participants with documented type 2 diabetes, and those taking medications that could influence 
outcome variables (e.g., anti-hypertensive medications, lipid lowering medications, glucose 
lowering medications). A total of 1,701 participants were excluded in the sensitivity analysis 
based on these criteria. 
Measures 
Trauma exposure. Exposure to traumatic events was measured using the 10-item Traumatic 
Stress Schedule (TSS) (Norris, 1990) which participants completed during the SCAS visit. The 
TSS is a widely-used screener that asks participants whether they have experienced a series of 10 
potentially traumatic events. The TSS also assesses the frequency (e.g., “did this happen once or 
more than once?”) and time-frame of these events (e.g., ranging from “less than 6 months ago” 
to “more than 5 years ago”). For this dissertation, exposure to traumatic events was defined in 
several ways depending on the aim.  Lifetime trauma prevalence was defined as participant’s 
endorsement of at least one of the 10 traumatic events in the TSS (yes/no any trauma exposure); 
past-year trauma prevalence was defined as participant’s endorsement of at least one of the 10 
traumatic events in the TSS in the last year (yes/no); trauma count was defined as the count of 
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the number of different types of traumatic events endorsed by the participant either in their 
lifetime or in the past-year; and, trauma type was defined as participant endorsement (yes/no) to 
each of the 10 types of traumatic events assessed by the TSS. 
Pre-clinical markers of cardiometabolic disease. The variables representing pre-clinical 
markers of cardiometabolic disease were obtained during the HCHS/SOL baseline clinical visit.  
Metabolic syndrome is often defined according to the joint definition outlined in Alberti et al. 
(2009) as the presence of at least three of the following risk factors: elevated blood pressure 
(systolic blood pressure ≥ 130 mm Hg and/or diastolic blood pressure ≥ 85 mm Hg and/or use of 
antihypertensive medications), abdominal obesity (waist circumference of ≥ 102 cm in men and 
88 cm in women in the US), elevated fasting glucose (fasting glucose level ≥ 100 mg/dL or use 
of glucose lowering medication), elevated triglycerides (triglycerides ≥ 150 mg/dL or use of 
lipid-lowering medication), and reduced high-density lipoprotein cholesterol (HDL-C < 40 
mg/dL in men, and < 50 mg/dL in women). For this study, instead of using cut-off scores to 
define the presence or absence of MetS, the measured values of the individual MetS risk 
components (blood pressure, waist circumference, fasting glucose, triglycerides, and HDL-C) 
were added as continuous variables to a confirmatory factor analysis model to define a one-factor 
latent variable representing MetS.  Another HCSH/SOL study already established the factor 
structure of the MetS latent variable in HCSH/SOL and found that a one-factor latent variable 
representing MetS fit the data well for both men and women (Llabre et al., 2015).  
Inflammation was measured using blood levels of high-sensitivity C-reactive protein (CRP). 
CRP was measured in serum on a Roche Modular P Chemistry Analyzer using an 
immunoturbidimetric method (Roche Diagnostics Corporation). The coefficient of variation for 
CRP was < 2.5% for interassay assessment, and < 4.7% for intraassay assessment. For a full 
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description of procedures used to handle and process CRP, see the HCHS/SOL Central 
Laboratory Procedures Manual (Hispanic Community Health Study/Study of Latinos, 2011). 
CRP was modeled continuously in the analyses. Sensitivity analyses were conducted by 
repeating analyses excluding those with CRP levels greater than 10 mg/L, as these levels can be 
indicative of acute infection (G. Myers et al., 2004). A total of 480 participants were excluded in 
sensitivity analyses based on these criteria. 
Psychological Distress. The variables representing psychological distress were obtained 
during the SCAS visit.   
Depression symptoms were assessed using the Center for Epidemiological Studies 
Depression Scale (CES-D) (Andresen, Malmgren, Carter, & Patrick, 1994), a 10-item measure 
that asks participants how often they have experienced a series of depression symptoms over the 
last week (e.g., “I felt lonely”). Answers are rated on a 4-point scale ranging from 0 (rarely) to 3 
(all of the time). Depression was defined as participant’s total sum score across the 10 items. 
Scores can range from 0 to 30, with higher scores indicating endorsement of more depression 
symptoms. In the HCHS/SOL sample, the CES-D showed a high level of internal consistency 
(α=.82 in English; α=.82 in Spanish), had measurement invariance across English and Spanish 
speaking participants, and partial measurement invariance across Latino background groups 
(González et al., 2017).  
Anxiety symptoms were assessed using the Spielberger Trait Anxiety Scale (Spielberger & 
Sydeman, 1994), a 10-item measure that asks participants how often they generally experience 
anxiety symptoms (e.g., “I feel nervous and restless”). Answers are rated on a 4-point scale, 
ranging from 1 (almost never) to 4 (almost always). Anxiety symptoms were defined as 
participant’s total sum score across the 10 items. Scores can range from 10 to 40, with higher 
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scores indicating endorsement of more anxiety symptoms. In the SCAS, the Spielberger Trait 
Anxiety Scale obtained an excellent level of internal consistency in this sample (α=.92 in 
English, and α=.94 in Spanish).    
Anger traits were assessed using the Spielberger Trait Anger Scale (Spielberger & Sydeman, 
1994), a 10-item measure that asks participants how often they generally experience traits of 
anger (e.g., “I fly off the handle”). Answers are rated on a 4-point scale, ranging from 1 (almost 
never) to 4 (almost always). Symptoms of anger were defined as participant’s total sum score 
across the 10 items. Scores can range from 10 to 40, with higher scores indicating endorsement 
of more symptoms of anger. In the SCAS the Spielberger Trait Anger Scale obtained a good 
level of internal consistency in the current study (α=.87 in English, α=.85 in Spanish).  
Hostility/Cynicism was assessed using the Cook Medley Hostility Scale (Barefoot, Dodge, 
Peterson, Dahlstrom, & Williams Jr, 1989), a 13-item measure that asks participants whether 
they agree with a series of statements regarding the general perception of humankind as 
unworthy, selfish, and deceitful (e.g., “it is safer to trust nobody”). Answers are rated 
dichotomously on a true/false scale. Summary scores are calculated and can range from 0 to 13, 
with higher scores indicating higher endorsement of cynical hostility. In the SCAS, the Cook 
Medley Hostility Scale obtained an acceptable level of internal consistency (α=.82 in English, 
α=.77 in Spanish).  
Health Behaviors. The health behaviors chosen for these analyses are those identified by the 
literature to increase the risk for cardiometabolic disease. The health behavior variables were 
assessed during the HCHS/SOL baseline clinical visit. Alcohol use was measured by asking 
participants their self-reported history of alcohol use, and was defined based on the National 
Institute on Alcohol Abuse and Alcoholism classification guidelines (National Institute on 
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Alcohol Abuse and Alcoholism, 2018) as non-drinker (if reported never having used alcohol), 
former drinker (if no current alcohol use but reported past use) low-risk drinker (< 7 drinks/week 
for women and 14 drinks/week for men), and at-risk drinker (≥ 7 drinks/week for women and 14 
drinks/week for men). In the SEM models, this 4-level ordinal variable was conceptualized as a 
quasi-continuous variable representing an underlying continuum of alcohol risk. Cigarette use 
was measured based on participant self-report of their cigarette use, classified into current 
smoker (smoke daily or on some days), former smoker (smoked > 100 cigarettes in lifetime but 
no present use), and non-smoker (smoke < 100 cigarettes in lifetime and no present use). In the 
SEM models, this 3-level ordinal variable was conceptualized as a quasi-continuous variable 
representing an underlying continuum ranging from low cigarette use to high cigarette use. 
Dietary Quality was measured using the alternative healthy eating index, 2010 version (AHEI-
2010) (Chiuve et al., 2012), which calculates a score indicative of overall diet quality based on 
participant  24-hour recall of the consumption of 11 dietary components (e.g., whole grains, 
sweetened beverages, red/processed meat) predictive of chronic disease risk (Chiuve et al., 
2012). The AHEI-2010 score uses the National Cancer Institute method (Tooze et al., 2010) to 
predict usual intake for each of the 11 components, and gender-specific serving sizes for three of 
the components (whole grains, sodium, and alcohol). Scores range from 0 to 110, with higher 
scores indicating healthier dietary quality. Physical activity was measured using the Global 
Physical Activity Questionnaire (GPAQ) (Armstrong & Bull, 2006), and was defined as 
participant self-report of the average amount of time spent per day in moderate and vigorous 
physical activity, across work, leisure, and transportation settings (min/day).  
Participant Characteristics.  Participant characteristics were treated as correlates of trauma 
exposure in Aim 2, and as covariates in the associations examined in Aims 3 through 6.  
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Assessment of participant characteristics were obtained through demographic self-report 
measures during the HCHS/SOL baseline visit. Sociodemographic characteristics included age 
(modeled continuously), sex, Latino background (e.g., Dominican, Cuban, etc.), education level 
(< high school diploma/general education degree [GED], high school diploma/GED only, and ≥ 
high school diploma/GED) and yearly household income (modeled continuously). Acculturation 
and immigration characteristics included language of interview (English or Spanish), 
nativity/duration of US residence (U.S. born, immigrated < 10 years ago, and immigrated ≥ 10 
years ago), and age at immigration (< 13 years of age, 13-18 years, > 18 years). Field center 
(Bronx, NY; Chicago, IL; Miami, FL; San Diego, CA) was also treated as a covariate.  
 Adverse Childhood Experiences. In the SCAS, ACEs were measured using the Adverse 
Childhood Experience Scale (ACES) (Felitti et al., 1998), a 10-item measure that asks 
participants whether they experienced a series of stressful and potentially traumatic events during 
their first 18 years of life (e.g., “Did a parent or other adult in the household often or very often 
swear at you, insult you, put you down or humiliate you, or act in a way that made you afraid 
that you might be physically hurt?”). Answers are rated dichotomously on a Yes/No scale. ACEs 
were defined as in a previous HCHS/SOL paper (Llabre et al., 2016), as the total number of 
experiences participants endorsed across the 10 items. Scores can range from 0 to 10, with higher 
scores indicating endorsement of more ACEs during childhood. The ACE scale is well known 
for its use in the large-scale study of over 17,000 participants led by the Center for Disease 
Control (CDC) and Kaiser Permanente (Felitti et al., 1998), and it continues to be used by the 
CDC and affiliated researchers to this date. The ACE scale has previously been used among 
several populations including Latinos (Allem, Soto, Baezconde-Garbanati, & Unger, 2015; 
Longman-Mills et al., 2013). Of note, in this study the ACE scale had content overlap with the 
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TSS scale assessing trauma exposure. Because we were interested in examining whether there 
was an association between trauma exposure and MetS/CRP above and beyond the possible 
association between ACEs and MetS/CRP, we included an evaluation of ACEs in the model, 
however we left this analysis as an exploratory aim given the possible multicollinearity between 
the ACE scale and the TSS scale.  
Statistical Approach 
Analyses were performed in IBM SPSS Statistics Version 25 and Mplus 8. All analyses 
accounted appropriately for design effects (clustering at the census tract level and within 
households) and sample weights (Lavange et al., 2010). Descriptive analyses (e.g., means, 
standard deviations, percentages) were calculated to report the sample characteristics and to 
examine all variables for missingness and for deviations from normality. Statistical significance 
was defined as p < .05, two tailed.  The following variables had skewness and/or kurtosis values 
≥ |2|: past-year count of traumatic events, CRP, triglycerides, fasting glucose, and physical 
activity. Log transformations were conducted for these variables except for past-year count of 
traumatic events, as this variable was only used in descriptive analyses of prevalence estimates. 
Analyses for Aim 1. To examine the prevalence of exposure to traumatic events, 
descriptive statistics (e.g., weighted frequencies) using SPSS Complex Sample Procedures were 
calculated for the overall sample and separately for male and female participants. Prevalence 
estimates are applicable to the study target population of non-incarcerated Latino adults ages 18-
74 living in the Bronx, Chicago, Miami, and San Diego. 
Analyses for Aim 2. Bivariate weighted Chi-square tests, using SPSS Complex Sample 
Procedures, were conducted to examine whether prevalence of trauma exposure varied 
significantly by sociodemographic and immigration/acculturation characteristics. For Chi-square 
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contingency tables larger than 2 x 2 (i.e., comparisons between two variables with more than two 
categories each), the standardized residuals for each cell value were evaluated. The standardized 
residuals represent a z-score for each cell value and indicate whether the proportion found for 
that category level was significantly different than what statistically expected (Field, 2013). 
Analyses for Aims 3 to 5. Prior to model testing, bivariate correlations were calculated 
among the main variables of interest (Table 4) and results were used to make decisions regarding 
which latent variables to specify. All indicators of psychological distress were significantly 
correlated with each other among both men and women, and effect sizes were medium to large. 
Most indicators of MetS were significantly correlated with each other, except that systolic blood 
pressure was not correlated with HDL-C in men or women, and diastolic blood pressure was not 
correlated with HDL-C in men. However, given that a previous HCHS/SOL paper had found the 
same results and had still determined that a one-factor MetS latent variable fit well in the sample 
(Llabre et al., 2015), the decision was made to proceed with using all the MetS indicators to 
define a latent variable and to evaluate the goodness of fit of the model. In contrast, the decision 
was made to keep all the health behavior variables as separate observed variables in the model 
instead of using them to indicate one latent variable, because they were inconsistently correlated 
with each other across both men and women. Thus, the following one-factor latent variables 
were specified in confirmatory factor analysis models: (a) MetS = systolic blood pressure, 
diastolic blood pressure, triglycerides, HDL-C, and blood glucose, and (b) Psychological 
Distress = depression symptoms, anxiety symptoms, anger score, and hostility score.  
A series of structural equation models (SEM) were tested, separately for each outcome 
variable (MetS or CRP). Model 1 examined the direct cross-sectional association between 
trauma exposure and MetS/CRP, while accounting for covariates (Aim 3); Model 2 additionally 
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examined Psychological Distress as an indirect path between trauma exposure and MetS/CRP 
(Aim 4); and Model 3 examined health behaviors as additional indirect paths leading to 
MetS/CRP in the previous model (Aim 5). Goodness of fit of each model was determined using 
common descriptive fit indices as per the recommendations by (Bentler, 2007) of: Comparative 
Fit Index [CFI] > 0.90, Root Mean Squared Error of Approximation [RMSEA] < 0.08; and 
Standardized Residuals [SRMR] < 0.08). 
The results of the likelihood ratio χ2 were also reported in the results section for 
completeness but were not used to assess model fit because this test is highly affected by large 
sample sizes. For each latent variable specified, the factor loadings and p-values of each 
indicator were evaluated. Model parameters were estimated using the maximum likelihood 
robust (MLR) estimation procedure in Mplus. To test for the statistical significance of indirect 
effects in Model 3, the unstandardized path coefficients and their standard errors were entered 
into a calculator program that uses the Monte Carlo approach to calculate confidence intervals 
for the indirect effect (Falk & Biesanz, 2016). 
In the literature, some studies operationalize lifetime trauma exposure as the cumulative 
count of the number of traumatic events exposed to, while others operationalize it as a binary 
(yes/no) prevalence variable indicating any trauma exposure in the lifetime. In this sample, most 
participants answered “yes” to the trauma prevalence question (see Results section for specifics). 
In addition, the trauma count variable was not skewed and was approximately normally 
distributed in this sample. Thus, to maximize power, the decision was made to use lifetime 
trauma count as the trauma exposure independent variable in the models. However, results from 
the bivariate correlations indicated that trauma prevalence and trauma count had similar but not 
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exact associations with the main variables of interest. Thus, Models 1 to 3 (Aims 3 - 5) were also 
repeated in sensitivity analyses using the trauma prevalence variable as the independent variable.  
Analyses for Aim 6. To test for sex differences in the structural paths, a multigroup 
analysis was conducted for Model 3. A series of increasingly constrained nested models were 
examined. First, the metric invariance measurement model (where factor loadings were 
constrained to invariance across men and women) was compared to the configural invariance 
measurement model (where all parameters were freely estimated across men and women). 
Nested models were compared using the χ2 difference test as well as looking at changes in 
descriptive fit indices. A non-significant ∆χ2  generally indicates invariance, however this fit 
index is highly affected by sample size. Thus, some researchers have suggested evaluating the 
differences in descriptive fit indices for nested model comparison (i.e., ∆RMSEA and ∆SRMR < 
0.15 indicate no difference between nested models) (Roesch, Norman, Merz, Sallis, & Patrick, 
2013). Next, the structural paths were added to the model and constrained to invariance. Model 
fit was assessed using descriptive fit indices. Finally, modification indices were evaluated to 
determine which path(s) were not invariant across sex, and the models were re-run again while 
allowing those paths to be freely estimated. 
Analyses for Exploratory Aim. Model 3 was retested by adding ACEs to the SEM 
pathways. The coefficients and p-values for the paths between trauma exposure, psychological 
distress, health behaviors and CRP/MetS were evaluated to determine if they changed as a result 
of adding ACEs to the model. 
Most variables did not have any missing data. Except for income (8% missing data) and 
ACEs (1.3% missing data), the remaining variables with missing data had less than 1% of their 
data missing. For prevalence estimates of trauma exposure, both lifetime trauma count and 
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lifetime trauma prevalence had missing cases (n = 49; 0.9%), and each individual trauma type 
had some missing cases (n = 49 to 54; 0.9% to 1.0%), which were excluded from the calculation 
of prevalence estimates. In Mplus, path coefficients were estimated using the maximum 
likelihood robust (MLR) estimation procedure, which allows cases with missing data to be 
included in the analyses by generating unbiased model parameters and robust standard errors 
through a full-information maximum likelihood approach (Muthén & Muthén, 1998-2012). 
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Results 
Sample Characteristics 
Demographic characteristics for the sample and weighted estimates to the population are 
presented in Table 1. Approximately half of participants were women (54.9%) and ages < 45 
years (55.3% of women, 57.9% of men). There were more participants from Mexican, Cuban, 
and Puerto Rican backgrounds than from the remaining Latino background groups. Most 
participants had an annual household income of $40,000 or lower (86.6% of women, 78.8% of 
men), and one-third did not complete high school/GED (33.4% of women, 31.5% of men). The 
majority of participants were born outside of the US (80.5% of women, 75% of men) and 
preferred to conduct the interview in Spanish (78.3% of women, 71.9% of men). Among those 
who were foreign-born, most participants had arrived in the US as adults (79.6% of women, 
73.5% of men). Most participants reported no current or prior history of smoking (69.4% of 
women, 51.5% of men). Most women reported no current alcohol use (60%), while most men 
reported a current low-risk level of alcohol use (52.4%).  
Objective 1: Prevalence and Correlates of Trauma Exposure 
Prevalence of trauma exposure. Table 2 displays the results of Aim 1, of weighted 
trauma exposure prevalence estimates overall and by sex. Approximately 80.6% of participants 
reported exposure to at least one traumatic event in their lifetime. Women reported significantly 
lower prevalence of lifetime trauma exposure (77%) compared to men (85%).  A little over one-
third of participants reported experiencing three or more traumatic events in their lifetime 
(36.7%); however, this was more prevalent among men (42.5%) than women (32%). The 
weighted past-year trauma exposure prevalence was 15.7% in the overall sample, with men 
reporting a higher prevalence than women (18.7% in men vs 13.2% in women). Exposure to two 
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or more traumatic events in the past year was low (3.5%) and did not significantly vary between 
men (4.3%) and women (2.8%). The most common type of traumatic event for both men and 
women was having a loved one die because of an accident, homicide, or suicide (46.2%). The 
lifetime prevalence for most types of traumatic events varied by sex, in that women reported 
higher lifetime prevalence of sexual assault than men (20.5% vs 3.5%), whereas men reported 
higher lifetime prevalence of experiencing muggings (44.3% vs 32.1%), physical assaults 
(47.1% vs 28.9%), having a loved one die due to an accident, homicide, or suicide (49.1% vs 
43.8%), being exposed to war (7.2% vs 1.5%) and being in a serious car accident (24.6% vs 
15.3%). 
Correlates of trauma exposure.  Table 3 displays the results for Aim 2, of weighted 
Chi-square analyses examining how lifetime and past-year trauma prevalence varies by 
sociodemographic factors and by immigration/acculturation characteristics. Lifetime trauma 
prevalence did not vary by age, however past-year trauma exposure was significantly more 
prevalent among younger participants (19.3% among those 18-44 years of age) compared to 
older participants (11% for those ≥ 45 years of age). Those who identified as Puerto Rican, South 
American, and more than one background reported higher lifetime trauma prevalence (85.8%, 
87.2%, 90.1% respectively), whereas those who identified as Cuban reported lower lifetime 
trauma prevalence (76.6%). Past-year trauma prevalence was significantly lower for those of 
Cuban background (11%), whereas the remaining background groups did not vary significantly 
from expected ratios. Neither lifetime nor past-year trauma prevalence varied significantly by 
yearly income. However, those with less than a high school education/GED reported 
significantly lower lifetime trauma exposure (77.6%), whereas those with more than a high 
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school education/GED reported significantly higher lifetime trauma exposure (83%). Past-year 
trauma exposure did not vary by level of education.  
Participants who were born in the US reported significantly higher lifetime trauma 
exposure (85%) and past-year trauma exposure (24%) than statistically expected. Among 
participants who were foreign-born, those who immigrated to the US as children (< 12 years of 
age) reported higher prevalence of lifetime trauma exposure (83.8%), and those who immigrated 
as teenagers (12-17 years of age) reported higher prevalence of past-year trauma exposure 
(20.8%). Participants who conducted the visit in Spanish reported significantly lower lifetime 
(78.5%) and past-year trauma exposure (14.3%), compared to those who preferred English (87% 
and 20% respectively).   
Objective 2: Associations Between Trauma Exposure and CRP/MetS 
C-Reactive Protein. Results for SEM Models 1 through 3 (Aims 3-5) examining the 
outcome of CRP are presented in Figures 4 through 6. Model 1, examining the direct association 
between lifetime trauma count and CRP, had acceptable model fit based on two of the three 
descriptive fit indices: χ2 (17) = 320.9, p < .001, CFI = .000, RMSEA = .058, SRMR = .034. 
After accounting for sociodemographic and immigration/acculturation covariates, lifetime 
trauma count was not associated with CRP (β = .01, p = .82).  
Model 2 additionally included the CFA for a one-factor Psychological Distress latent 
variable. Model 2 also included this latent variable in the SEM model as an indirect effect 
between lifetime trauma count and CRP. Model 2 fit well based on two of the three descriptive 
fit indices used: χ2 (76) = 795.7, p < .001, CFI = .792, RMSEA = .042, SRMR = .035. All factor 
loadings for the indicators of the Psychological Distress latent variable were statistically 
significant (all p’s < .001). The standardized factor loadings were as follows: depression 
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symptoms = .789, anxiety symptoms = .873, anger = .563, and hostility = .369. Thus, the path 
parameters were interpreted. After accounting for sociodemographic and 
immigration/acculturation covariates, lifetime trauma count was significantly associated with the 
Psychological Distress latent variable (β = .20, p < .001), which in turn was significantly 
associated with CRP (β = .05, p = .01); however, the direct association between lifetime trauma 
count and CRP was not statistically significant (β = -.01, p = .90).  
Model 3 added the four health behavior variables as additional indirect effects between 
lifetime trauma count and CRP. Model 3 fit well based on two of the three descriptive fit indices: 
χ2 (94) = 996.5, p < .001, CFI = .867, RMSEA = .043, SRMR = .033. The standardized factor 
loadings for the indicators of the Psychological Distress latent variable remained relatively 
unchanged and statistically significant. Thus, the path parameters were interpreted. After 
accounting for covariates, lifetime trauma count was significantly associated with physical 
activity (β = .06, p = .01), alcohol use (β = .07, p < .001), and cigarette use (β = .12, p < .001), 
but only physical activity was in turn significantly associated with CRP (β = -.07, p = .003). 
Lifetime trauma count remained significantly associated with the latent variable indicating 
Psychological Distress (β = .20, p < .001), which in turn remained significantly associated with 
CRP (β = .05, p = .02). In addition, Psychological Distress was significantly associated with diet 
quality (β = -.04, p = .01), which in turn was significantly associated with CRP (β = -.09, p < 
.001). The direct effect from lifetime trauma count to CRP remained not significant (β = -.01, p = 
.90). The confidence intervals of the indirect effects of the mediated pathways leading to CRP 
were calculated.  The following indirect effects of paths leading to CRP were statistically 
significant: (a) lifetime trauma count to CRP via Psychological Distress (95% CI = .001, .005), 
(b) lifetime trauma count to CRP via physical activity (95% CI = -.003, -.001), (c) lifetime 
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trauma count to diet quality via Psychological Distress (95% CI = -.060, -.008), and (d) 
Psychological Distress to CRP via diet quality (95% CI = .0001, .0008).  
 Metabolic Syndrome. Results for SEM Models 1 through 3 (Aims 3-5) examining the 
outcome of MetS are presented in Figures 7 through 9. Model 1 included both the CFA for a 
one-factor Metabolic Syndrome latent variable and the SEM paths examining the direct 
association between lifetime trauma count and MetS. Model 1 had acceptable model fit based on 
two of the three descriptive fit indices: χ2 (116) = 2474.3, p < .001, CFI = .565, RMSEA = .062, 
SRMR = .052. All factor loadings for the indicators of the Metabolic Syndrome latent variable 
were statistically significant (all p’s < .001). The standardized factor loadings were as follows: 
waist circumference = .275, systolic blood pressure = .907, diastolic blood pressure = .759, 
triglycerides = .348, HLD-C = -.096, and blood glucose = .284. Thus, the path parameters were 
interpreted. After accounting for sociodemographic and immigration/acculturation covariates, 
lifetime trauma count was not significantly associated with MetS (β = -.01, p = .97).  
Model 2 additionally included the CFA for a one-factor Psychological Distress latent 
variable. Model 2 also added this latent variable to the SEM model as an indirect effect between 
lifetime trauma count and MetS. Model 2 fit well based on two of the three descriptive fit indices 
used: χ2 (195) = 3014.7, p < .001, CFI = .688, RMSEA = .053, SRMR = .049. All factor loadings 
for the indicators of the Psychological Distress latent variable were statistically significant (all 
p’s < .001). The standardized factor loadings were as follows: depression symptoms = .789, 
anxiety symptoms = .874, anger = .563, and hostility = .369. Thus, the path parameters were 
interpreted. After accounting for sociodemographic and immigration/acculturation covariates, 
lifetime trauma count was significantly associated with the Psychological Distress latent variable 
(β = .20, p < .001), but Psychological Distress in turn was not significantly associated with MetS 
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(β = .01, p = .49). The direct association between lifetime trauma count and MetS remained not 
statistically significant (β = -.01, p = .84).  
Model 3 added the four health behavior variables as additional indirect effects between 
lifetime trauma count and MetS. Model 3 fit well based on two of the three descriptive fit 
indices: χ2 (233) = 3359.5, p < .001, CFI = .749, RMSEA = .051, SRMR = .047. After 
accounting for covariates, lifetime trauma count was significantly associated with physical 
activity (β = .06, p = .01), alcohol use (β = .07, p < .001), and cigarette use (β = .12, p < .001), 
but only alcohol use and cigarette use were in turn significantly associated with MetS (β = .06, p 
= .001; β = -.05, p = .003, respectively). Lifetime trauma count remained significantly associated 
with the latent variable indicating Psychological Distress (β = .20, p < .001), which in turn 
remained not significantly associated with MetS (β = .01, p = .53). In addition, Psychological 
Distress was significantly associated with diet quality (β = -.04, p = .01), which in turn was 
significantly associated with MetS (β = -.05, p = .02). Psychological Distress was also 
significantly associated with alcohol use (β = .07, p = .001), and cigarette use (β = .08, p < .001). 
The direct effect from lifetime trauma count to MetS remained not significant (β = -.01, p = .97). 
The confidence intervals of the indirect effects of the mediated pathways leading to MetS were 
calculated.  The following indirect effects of paths leading to MetS were statistically significant: 
(a) lifetime trauma count to MetS via alcohol use (95% CI = .002, .017), (b) lifetime trauma 
count to MetS via cigarette use (95% CI = -.028, -.004), (c) lifetime trauma count to alcohol use 
via Psychological Distress (95% CI = .003, .012), (d) Psychological Distress to MetS via alcohol 
use (95% CI = .001, .007), (e) lifetime trauma count to cigarette use via Psychological Distress 
(95% CI = .003, .012), (f) Psychological Distress to MetS via cigarette use (95% CI = .-.007, -
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.001), (g) lifetime trauma count to diet quality via Psychological Distress  (95% CI = -.060, -
.008), and (h) Psychological Distress to MetS via diet quality (95% CI = .0001, .004). 
 Sex Multigroup Analysis. Model 3 was evaluated for structural invariance across sex by 
using multigroup analysis. First, the configural invariance measurement model with both latent 
variables was evaluated. The model fit was acceptable for both men [χ2 (34) = 574.9, p < .001, 
CFI = .819, RMSEA = .089, SRMR = .074] and women [χ2 (34) = 838.7, p < .001, CFI = .787, 
RMSEA = .085, SRMR = .081], and all factor loadings were statistically significant. Second, the 
metric invariance measurement model (with factor loadings constrained to invariance across men 
and women) was evaluated. The metric invariance measurement model had good fit according to 
two of the three descriptive fit indices: χ2 (84) = 1772.1, p < .001, CFI = .754, RMSEA = .087, 
SRMR = .095, and all factor loadings were statistically significant. Next, the nested models were 
compared to each other. While the configural invariance measurement model fit statistically 
better than the metric invariance measurement model, ∆χ2 (16) = 358.6, p < .001, these models 
did not differ when the descriptive indices were examined (men: ∆RMSEA = .002, ∆SRMR = 
.021; women: ∆RMSEA = .002, ∆SRMR = .014). Thus, it was concluded that the factor loadings 
were invariant across sex (metric invariance) and that the invariance of the structural paths could 
be examined. A new model with all of the structural paths from Model 3 constrained to 
invariance was tested, separately for the CRP and MetS outcomes. Both the structural invariance 
model with the CRP outcome [χ2 (297) = 1338.1, p < .001, CFI = .844, RMSEA = .037, SRMR = 
.038] and the structural invariance model with the MetS outcome [χ2 (575) = 4376.3, p < .001, 
CFI = .707, RMSEA = .050, SRMR = .061] fit well based on descriptive fit indices. However, 
modification indices revealed that the path from alcohol use to CRP, and the path from alcohol 
use to MetS, were not invariant by sex. Finally, the models were re-run allowing those specific 
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paths (alcohol use to CRP; alcohol use to MetS) to be freely estimated across sex. Both the 
partial structural invariance model for the CRP outcome, χ2 (296) = 1326.5, p < .001, CFI = .846, 
RMSEA = .036, SRMR = .038, and for the MetS outcome, χ2 (574) = 4342.3, p < .001, CFI = 
.710, RMSEA = .050, SRMR = .060, fit well according to two of the three descriptive fit indices. 
The new freely estimated parameters revealed that alcohol use was negatively associated with 
CRP among women (β = -.06, p = .016) but positively associated with CRP among men (β = .09, 
p = .012). In addition, alcohol use was not significantly associated with MetS among women (β = 
-.03, p = .125), but it was positively associated with MetS among men (β = .17, p < .001).       
Exploratory Aim. To examine whether the SEM associations found in Model 3 
remained after accounting for ACEs, a new model with ACEs added to the SEM pathways was 
tested, separately for the CRP outcome and the MetS outcome. When ACEs were added to the 
CRP outcome model there was good fit according to two of three descriptive fit indices, χ2 (114) 
= 1601.1, p < .001, CFI = .784, RMSEA = .050, SRMR = .043. Similarly, the new MetS 
outcome model with ACEs had good fit according to two of three descriptive fit indices χ2 (258) 
= 4001.0, p < .001, CFI = .703, RMSEA = .053, SRMR = .051. After accounting for covariates, 
ACEs was not significantly directly associated with CRP (β = .03, p = .20) or MetS (β = -.02, p = 
.24), but was directly associated with the Psychological Distress latent variable in the CRP 
outcome model and the MetS outcome model (β = .30, p < .001 for both). However, lifetime 
trauma count remained significantly associated with Psychological Distress in both models (β = 
.08, p = .004). The following changes in statistical significance were noted with the addition of 
ACEs to the models: (a) Psychological Distress was no longer associated with CRP (β = .04, p = 
.07), and (b) lifetime trauma count was no longer associated with physical activity in either the 
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CRP outcome model or the MetS outcome model (β = .05, p = .08 for both). Otherwise, all other 
paths in Model 3 remained significantly unchanged with the addition of ACEs. 
Sensitivity Analysis. Models 1 through 3 were repeated using the binary trauma 
prevalence variable instead of the lifetime trauma count variable for both models with the CRP 
outcome and the MetS outcome. No significant differences were found in the results for Model 1 
or Model 2, for either the CRP or MetS outcome models. Model 3 results were mostly 
unchanged compared to when lifetime trauma count was used, except that lifetime trauma 
prevalence was not significantly associated with physical activity (β = .01, p = .45) in either the 
CRP or MetS outcome models.  
Model 3 was also repeated after excluding participants with type 2 diabetes or who were 
taking medications for cardiometabolic disease (e.g., anti-hypertensive medications, lipid 
lowering medications, and glucose lowering medication; n = 1,701). Psychological Distress was 
no longer significantly associated with CRP (β = .05, p = .07), and physical activity was no 
longer significantly associated with CRP (β = -.05, p = .07) compared to when all participants 
were included. No significant changes were observed in the MetS outcome model when 
excluding participants with type 2 diabetes or on relevant medications.  
Finally, Model 3 with the CRP outcome was also repeated while excluding participants 
with CRP values > 10 mg/L (n = 480), which may be indicative of active infection. Compared to 
when all participants were included, after excluding those with CRP values > 10 mg/L the 
association between Psychological Distress and CRP was no longer significant (β = .05, p = .07). 
No other significant differences were found.  
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Discussion 
 The goal of this dissertation was to build on identified gaps in the research literature on 
trauma exposure and cardiometabolic health among US Latinos. Thus, the present dissertation 
had two objectives: use a large and well-characterized sample of US Latinos to (1) examine the 
prevalence and correlates of trauma exposure and (2) examine the associations between lifetime 
trauma exposure, psychological distress, and objective pre-clinical markers of cardiometabolic 
disease (MetS and CRP).  
Prevalence and Correlates of Trauma 
 The first aim of this dissertation was to report the prevalence of trauma exposure among 
Latinos. Results from this study indicate that Latino adults living in the four US cities included 
in the HCHS/SOL report a high prevalence of past trauma exposure, with 80.6% of participants 
(85% of Latino men and 77% of Latina women) reporting at least one traumatic event in their 
lifetime. The landmark Kessler et al. (1995) study, based on a nationwide probability sample of 
US adults, reported the lifetime trauma prevalence for the US general population to be 61% 
among men, and 51% among women (Kessler et al., 1995). A review that included studies that 
took place in the 1990’s reported estimates of trauma exposure in the US to range between 43% 
and 92% (Breslau, 2009). Compared to those older estimates, results from our study indicate that 
lifetime trauma prevalence might be similar for US Latino adults. A more recent study, using an 
online national survey of 3,000 adults reported an estimate of 89.7% for lifetime trauma 
prevalence in the US (Kilpatrick et al., 2013). Compared to those estimates, results from our 
study suggest that the lifetime trauma prevalence for Latino adults is similar but slightly lower. 
However, the authors from that study suggested that the anonymity from online data collection, 
coupled with the extensive descriptions of 25 traumatic events included in their questionnaire, 
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may have contributed to participants more readily endorsing trauma exposure. Of note, the 
online format of that study likely resulted in a non-representative sample biased against 
participants without internet and without technological literacy. In the HCHS/SOL SCAS, 
participants responded to the trauma questionnaire during in-person interviews and the trauma 
questionnaire did not provide extensive trauma descriptions. Thus, it is possible that our results 
may have been more affected by social desirability, confidentiality concerns, shame, and/or 
recall bias than the results from the Kilpatrick et al (2003) study, and that prevalence may be 
underestimated in our study. However, the most recent study examining this topic among Latinos 
combined the samples from the National Latino and Asian American Study and from the 
National Comorbidity Survey Replication (N = 3,081 Latinos) and reported the estimate of 
lifetime trauma prevalence for US Latinos to be 75% (Vidal et al., 2018), which is relatively 
comparable to the estimates we found with the HCHS/SOL data.  
 Results from our study suggest that 31.9% of Latina women and 42.5% of Latino men 
experienced three or more traumatic event types in their lifetime, which is higher than estimates 
reported for the US general population in 1995 (Kessler et al., 1995). Our results also suggest 
that 15.6% of Latino adults experienced one or more traumatic events in the previous 12-months 
alone. In addition, approximately one-third of the sample had experienced some type of 
interpersonal/assaultive trauma (e.g., physical assault). Previous research has found that repeated 
exposure to traumatic events and experiencing interpersonal traumas is associated with worse 
and more persistent psychological distress outcomes following trauma exposure (Kilpatrick et 
al., 2013; Santiago et al., 2013). Therefore, our results suggest that US Latino adults may be at 
high risk of poor psychological outcomes secondary to trauma exposure.   
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 The second aim of this dissertation was to examine the sociodemographic and 
immigration/acculturation correlates of trauma exposure among US Latino adults. Results 
regarding sex differences were consistent with our hypotheses. Lifetime prevalence of sexual 
trauma was higher among women compared to men, and men reported higher prevalence of 
other types of interpersonal trauma (e.g., physical assault) compared to women. However, the 
remaining results regarding sociodemographic correlates of trauma were not consistent with our 
hypotheses. Age was not associated with lifetime trauma prevalence, and younger age was 
associated with higher past-year trauma prevalence. Although a previous study had found that 
older age was associated with higher risk of lifetime trauma compared to younger age (Kessler et 
al., 1995), in that study the oldest participants were 54 years of age, whereas in our study 
participants up until 74 years of age were included. Additionally, previous studies have reported 
assaultive violence to be high among younger participants (Benjet et al., 2016). Thus, it is 
possible that although younger Latino participants experience a higher prevalence of recent 
trauma, no age difference is found for lifetime prevalence of trauma because those exposed to 
more violence when young might be less likely to make it to old age. Future studies should 
further examine the relationship between lifetime and past-year trauma exposure among Latino 
adults of various ages. 
In contrast to what we had hypothesized, results indicated that US Latino adults with 
higher education reported higher exposure to trauma compared to those with lower education. In 
addition, yearly household income was not associated with prevalence of trauma. It is possible 
that US Latino adults experience risk factors for trauma exposure that cut across levels of 
socioeconomic status (SES). For example, ethnic/racial discrimination was found to be unrelated 
to income or education in a previous HCHS/SOL paper (Arellano-Morales et al., 2015), and is 
 
 
45 
 
considered by some researchers as a risk factor for exposure to psychological trauma (Ford, 
2008). It could also be that there are other types of traumatic events that we did not assess for 
that might be related to SES among Latinos, such as traumatic events related to migration or 
deportation. For example, a recent study found that a common trauma exposure questionnaire did 
not capture experiences perceived as traumatic by a sample of Latino youth, that these 
experiences were related to the process of migration itself, and that they significantly predicted 
symptoms of depression and PTSD (de Arellano et al., 2018). It is also important to note that 
given the generally low levels of income and education in the sample, range restriction may have 
impacted statistical power to detect associations with SES. Future studies should examine 
additional characteristics besides SES that might put US Latino adults at risk for trauma. 
 Results with regards to acculturation were mixed. As hypothesized, those with higher 
acculturation (as defined by English language interview and being US-born) reported higher 
prevalence of both lifetime and past-year trauma exposure. However, among those who were 
foreign-born, time spent in the US did not emerge as a clear correlate of trauma exposure, except 
that those who had arrived in the US before age 18 reported higher trauma exposure. These 
results indicate that Latino adults who are more acculturated to the US might be at a higher risk 
of trauma exposure. Results also suggest that for those who immigrated to the US, it may be the 
combination of time spent in the US plus age at arrival that best predicts risk of trauma exposure, 
rather than each of these characteristics alone.  
 Results were not consistent with our hypotheses regarding Latino background group. 
Participants who identified as being from Puerto Rican, South American, and more than one 
background reported higher lifetime trauma prevalence. It is possible that these results are 
indicative of the political or economic conflicts of some Latin American countries or that they 
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capture some other immigration-related factor. It is also possible that prevalence estimates by 
country of origin might vary depending on when the person immigrated to the US (i.e., someone 
emigrating from Mexico now versus 50 years ago would have experienced very different levels 
of political/drug violence in their home country). For this study, chi-square analyses examined 
only one variable at a time, and thus it is possible that results would vary when other correlated 
variables (e.g., study site, generational status) are included in multivariable analyses. Future 
studies should examine whether trauma prevalence estimates are similar to those found in this 
study when Latino background groups are examined across study sites and generational status.  
Association between Trauma Exposure and CRP/MetS 
 The third aim of this dissertation was to evaluate the cross-sectional association between 
trauma exposure and pre-clinical markers of cardiometabolic disease (CRP plasma levels and a 
latent variable indicating MetS). SEM models showed that after accounting for 
sociodemographic and immigration/acculturation covariates, the direct path between lifetime 
trauma count and CRP/MetS was not statistically significant. This was true even in models that 
did not account for psychological distress or health behaviors. Although this result went against 
the specified hypothesis, the current state of the literature is small and inconsistent regarding 
whether trauma exposure is directly associated with health markers in the absence of 
psychological distress. A recent study, using a large and representative sample, found that 
compared to those without trauma, trauma exposure without PTSD was associated with self-
reported CVD in a model that only adjusted for age and sex, but became non-significant when 
the model accounted for health covariates (Vidal et al., 2018). In contrast, another recent large 
study found that compared to those without trauma, trauma exposure without PTSD was not 
associated with levels of CRP even in unadjusted models, but trauma exposure without PTSD 
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was associated with a different inflammatory biomarker (e.g., TNF-α receptor-II) even in 
adjusted models (Sumner et al., 2017). In light of this, our results suggest that trauma exposure in 
the absence of psychological distress or unhealthy behaviors is not directly associated with CRP 
or MetS among Latinos. It is possible that other pre-clinical cardiometabolic health markers 
might be directly associated with trauma exposure in Latinos, which future studies should 
examine. 
 The fourth aim of this dissertation was to evaluate whether a latent variable indicating 
psychological distress would act as an indirect mechanism in the SEM pathway between trauma 
exposure and CRP/MetS. Results showed that after accounting for sociodemographic and 
immigration/acculturation covariates, the psychological distress latent variable was significantly 
associated with both lifetime trauma count and CRP. Exposure to a higher number of traumatic 
events was associated with more psychological distress, which in turn was associated with higher 
levels of CRP. The confidence interval of this indirect effect was significant in a model that also 
accounted for health behavior covariates. In contrast, the psychological distress latent variable 
was not significantly associated with MetS and did not emerge as a significant indirect pathway 
between lifetime trauma count and MetS. These results suggest that among Latinos, CRP levels 
may be sensitive to the effects of trauma exposure and psychological distress, but that MetS may 
not be as readily affected by trauma exposure or psychological distress. Alternatively, it is also 
possible that the lack of association between psychological distress and MetS reflects the 
indicators chosen to specify the psychological distress latent variable. Although these variables 
(e.g., depression, anxiety, anger, hostility) represent symptom and trait constructs that the 
research suggests are associated with cardiometabolic disease in the general population, it is 
possible that these constructs are less relevant for that association among Latinos, or that some of 
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these constructs (e.g., depression, anxiety) are more relevant than others (e.g., anger, hostility). 
Future studies examining these relationships among Latinos should consider other indicators of 
psychological distress, and should specifically evaluate PTSD symptoms.  
The cross-sectional nature of the analyses impedes conclusions regarding directionality. 
Although it could also be possible that higher levels of CRP lead to experiencing higher 
psychological distress, it is unlikely that higher psychological distress in turn directly leads to 
higher exposure of traumatic events. Nevertheless, a longitudinal approach would be needed to 
fully disentangle the temporal nature of these associations. Very few longitudinal studies have 
examined the directionality in the association between trauma exposure, psychological distress, 
and pre-clinical markers of cardiometabolic disease. One study among US veterans found that 
PTSD severity at baseline predicted subsequent increases in MetS severity, but that MetS 
severity did not predict later PTSD symptoms (E. J. Wolf et al., 2016). Thus, future longitudinal 
studies among Latinos should evaluate the association between CRP and MetS before and after 
possible trauma exposure and psychological distress.  
In sensitivity analyses, the association between psychological distress and CRP became 
non-significant when participants with type 2 diabetes or on relevant medications were excluded. 
Although this could indicate that the relationship between psychological distress and CRP is 
better accounted for by relevant medical conditions, this finding could also stem from the loss in 
statistical power; approximately one third of the sample had type 2 diabetes or were taking 
relevant medications. In another sensitivity analysis, the association between psychological 
distress and CRP became non-significant when participants with CRP levels > 10 mg/L were 
excluded. This could mean that the association between psychological distress and CRP is driven 
by those likely experiencing an active infection. However, studies have found that Latinos 
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generally have higher levels of CRP than non-Latino Whites (Nazmi & Victora, 2007), thus it is 
unclear if the 10 mg/L cutoff is as appropriate for Latinos as it is for non-Latino Whites. Future 
studies should examine the association between psychological distress and CRP by different 
levels of CRP.  
 The fifth aim of this dissertation was to evaluate whether separate health behaviors 
(physical activity, diet quality, cigarette use, and alcohol use) acted as indirect effects in the SEM 
pathways between trauma exposure and CRP/MetS. After accounting for sociodemographic and 
immigration/acculturation covariates, a few health behaviors emerged as possible indirect 
effects. First, alcohol use acted as an indirect effect between lifetime trauma count and MetS. 
Specifically, as the number of traumatic events increased, the level of alcohol risk also increased, 
which was in turn associated with worse MetS severity. Second, diet quality acted as an indirect 
effect between psychological distress and both CRP and MetS (in addition to psychological 
distress acting as an indirect effect between lifetime trauma count and diet quality). Those who 
reported higher distress also reported worse diet quality, and those with worse diet quality had 
higher levels of CRP and worse MetS severity. These results suggest that interventions for 
improving health behaviors are particularly important among those with a trauma history, given 
the possible indirect impact of trauma exposure on CRP and MetS.  
 There were two additional significant results of indirect effects regarding health 
behaviors, but these were unexpected and paradoxical. First, physical activity acted as an indirect 
effect between lifetime trauma count and CRP. However, physical activity was positively 
associated with lifetime trauma count, indicating that exposure to more traumatic events was 
associated with higher self-reported levels of physical activity. This result did not support our 
hypothesis. However, most of the previous research looking at the association between trauma 
 
 
50 
 
exposure and physical activity in the general population or among veterans had focused on the 
effects of PTSD on exercise or on sedentary behavior, without examining the effect of trauma 
exposure independently of PTSD or psychological distress. A review of studies examining the 
association between PTSD and exercise found that half of those studies reported a negative 
association between PTSD and physical activity, and the other half did not find an association 
(Hall, Hoerster, & Yancy, 2015). In contrast, a previous HCHS/SOL study found that greater 
number of traumatic events was associated with more sedentary time (Vasquez et al., 2016). The 
paradoxical results found in our study could be due to biased self-report accounts of physical 
activity (e.g., because of social desirability or memory recall). It is also possible that previous 
studies looking at the association between trauma/PTSD and physical activity have focused on 
activity undertaken in leisure settings, whereas in our study physical activity additionally 
encompassed active time at work and transportation. Future studies should examine whether the 
association between trauma exposure and physical activity in Latinos varies by the setting in 
which the physical activity takes place.   
The second paradoxical result we found was that cigarette use acted as an indirect effect 
between lifetime trauma count and MetS, but cigarette use was inversely associated with MetS 
severity. There is a debate on whether self-report of cigarette use is a valid way to assess for this 
behavior or whether it leads to too much underreporting (Gorber, Schofield-Hurwitz, Hardt, 
Levasseur, & Tremblay, 2009; S. L. Wong, Shields, Leatherdale, Malaison, & Hammond, 2012). 
When using self-report, instead of defining cigarette use based on levels of current smoking 
status, other researchers have also used cigarette pack-years and/or age of smoking initiation to 
get a more accurate estimate of the long-term health impact of smoking (Franceschini et al., 
2016; Leigh et al., 2017). Thus, future studies should examine the association between trauma 
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exposure, cigarette use, and MetS using either these more detailed self-report quantitative 
variables or objective measures cigarette use (e.g., cotinine levels).  
 The sixth aim of this dissertation was to evaluate whether the SEM associations between 
trauma exposure, psychological distress, and CRP/MetS were invariant by sex. We had 
hypothesized that most of these associations would vary by sex, given the research literature on 
how rates of trauma exposure, psychological distress, and cardiometabolic disease are different 
between men and women. However, our results indicated that most of the associations examined 
were in fact invariant by sex in our sample. The only path that appeared to vary by sex was the 
association between alcohol use and CRP/MetS. We found that for Latino men, as levels of 
alcohol risk increased, CRP levels and MetS severity increased. However, for Latina women, as 
levels of alcohol risk increased, CRP levels decreased; alcohol use was not associated with MetS 
severity in Latina women. Various research studies have shown that women often have higher 
levels of CRP than men, that CRP levels are heavily influenced by hormone replacement therapy 
(HRT) and by BMI, and that controlling for BMI substantially attenuates CRP differences by 
race/ethnicity (Albert, Glynn, Buring, & Ridker, 2004; Khera et al., 2005). In the HCHS/SOL, 
Latina women on average had higher BMI than Latino men, and were more likely than men to be 
classified within the highest obesity levels (Kaplan et al., 2014). In our analyses we did not 
control for BMI or HRT, thus it is unclear whether the sex differences found in the association 
between alcohol use and CRP are accurate. Additional analyses controlling for BMI and HRT 
should be conducted before conclusions are drawn regarding the paradoxical association between 
alcohol use and CRP among Latina women found in this study.  
 Finally, this dissertation had the exploratory aim of evaluating whether the SEM 
associations between trauma exposure, psychological distress, and CRP/MetS remained after 
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accounting for ACEs. Results showed that after adding ACEs to the final model, psychological 
distress was no longer associated with CRP. However, ACEs were not significantly associated 
with CRP either, but they were associated with psychological distress. The other major change 
with the addition of ACEs was that lifetime trauma count was no longer associated with physical 
activity. These results should be interpreted within the context of the measures used to assess for 
trauma and ACEs in the SCAS, because these measures had a number of items that appeared to 
overlap in the content they were assessing. For example, both measures asked participants about 
exposure to sexual assault and physical assault. Thus, when both the trauma exposure variable 
and the ACEs variable are included in the same model, it is difficult to determine whether or not 
the effects of one variable are unique to that construct alone or how much are the effects 
observed being affected by multicollinearity. Future studies interested in disentangling the 
separate effects of trauma and ACEs on health should use measures that more readily distinguish 
between these two constructs in terms of content and temporality.  
Clinical Implications 
 There are several implications relevant for clinical practice based on the results of this 
study. First, given the high prevalence of trauma exposure among Latinos in this sample and the 
indirect association between trauma exposure and cardiometabolic disease, health organizations 
that serve this community should implement programs that promote screening and access to care. 
Studies show that rates of trauma and PTSD are high among primary care patients (Greene, 
Neria, & Gross, 2016; Spottswood, Davydow, & Huang, 2017). Screening for trauma exposure 
and PTSD in primary care settings, through the use of structured screening instruments, has been 
recommended by trauma researchers (Galea et al., 2012; Spoont et al., 2013). For this 
population, it is particularly important that the screening instruments be culturally validated and 
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also tailored for relevant needs (e.g., variable literacy) or culturally specific traumatic 
experiences. In the past, most primary care trauma screening efforts have focused on screening 
for IPV or for ACEs in pediatric populations (Finkelhor, 2018; O’Campo, Kirst, Tsamis, 
Chambers, & Ahmad, 2011). However, given the high prevalence of lifetime and past-year 
trauma exposure found in this sample of adult Latinos, an evaluation of broad screening of 
current and past trauma exposure should be conducted.  In addition, some have suggested that 
screening regarding relevant health behaviors, such as substance use and physical activity, also 
be conducted as part of health visits when patients are trauma survivors (Rheingold, Acierno, & 
Resnick, 2004).  
Based on the current research, it is unclear if testing for CRP in the context of trauma 
exposure or distress is warranted. Some researchers have suggested population testing for CRP, 
with the argument that it can be predictive of coronary heart disease and could be used to 
monitor MetS severity (Koenig, 2001; N. D. Wong, 2005). However, the current clinical 
guideline is to test for CRP at the physician’s discretion and if patient is at intermediate risk (T. 
A. Pearson et al., 2003). Future research should explore the predictive value of elevated CRP in 
the context of trauma exposure and distress and whether it can be categorized as an intermediate 
risk.      
Importantly, any program screening for trauma exposure or distress should include 
protocols for treatment (e.g., medications) and access to behavioral health care services for 
patients that screen positive. Within healthcare organizations, access to behavioral health 
services can be implemented through referrals or through integrated primary care-behavioral 
health models. Research suggests that integrated models minimize barriers to behavioral health 
care (American Psychiatric Association, 2016), which is likely to be particularly important to 
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this population which has traditionally been underserved. Additionally, integrated models could 
allow the behavioral health provider to collaborate with the patient’s primary care physician for 
the purpose of overall health monitoring regarding the possible sequelae of trauma exposure and 
distress. A previous study found that among Latino participants with trauma and PTSD, most 
were agreeable of their primary care physicians asking them about trauma exposure and offering 
related services (Eisenman et al., 2008). In addition, in the same study many participants 
described their PTSD and psychological distress in terms of physical health problems. Thus, 
providing education to patients about the connection between trauma exposure and health could 
be an initial intervention in it of itself, and might facilitate follow through with referrals 
(Eisenman et al., 2008; Machtinger, Cuca, Khanna, Rose, & Kimberg, 2015). Furthermore, it 
could be beneficial for behavioral health referrals to be placed for patients with poor health 
behaviors and not only for those who screen positive for trauma or psychological distress. 
Finally, offering peer-support services related to trauma exposure and to health behaviors among 
trauma survivors is likely to be of benefit for this population. 
In addition, healthcare organizations and other settings that serve the Latino community 
(e.g., schools, immigration advocacy centers), could benefit from adopting a trauma-informed 
systems approach to prevent further harm to this population. Trauma-informed systems (TIS) 
propose system-wide changes to organizations that serve patients with previous trauma exposure 
to create a system that is “informed about, and sensitive to, trauma-related issues present in 
survivors” and “that accommodate the vulnerabilities of trauma survivors and allows services to 
be delivered in a way that will avoid inadvertent re-traumatization and will facilitate consumer 
participation in treatment.”  (p. 21)(Jennings, 2004). Although TIS were originally proposed for 
substance abuse and inpatient psychiatric settings (Substance Abuse and Mental Health Services, 
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2014), trauma researchers now suggest that other organizations also implement the values that 
TIS promote (Jennings, 2004; Machtinger et al., 2015; Reeves, 2015). Examples of such values 
include training employees about the prevalence and effects of trauma, and about how trauma 
exposure may affect the presentation of the clients they see (Machtinger et al., 2015). For 
example, studies have suggested that TIS values within gynecological clinics or MRI units can 
inform the tailoring of routine procedures to minimize the risk of re-traumatizing patients 
(Reeves, 2015). Given the high prevalence of trauma found in this sample of Latinos in the US, 
and the long history of marginalization of this community, adopting a TIS approach among 
organizations that serve Latinos in the US is recommended. 
Limitations 
 There are several limitations in this dissertation that should be mentioned. First, it is 
important to reiterate that results cannot be generalized to all US Latino adults. Given the 
HCHS/SOL sampling and recruitment procedures, results are most relevant to non-incarcerated 
Latino adults ages 18-74 living in Chicago, the Bronx, Miami, and San Diego. Results should be 
interpreted within these parameters. Another limitation is the use of the TSS to assess trauma 
exposure. First, recall and response biases may play a role. However, most studies reporting the 
prevalence of trauma exposure in the general US population have used similar assessment 
measures and thus are subject to the same limitations. Second, the TSS did not assess 
participants’ perceptions of the traumatic event. As a result, some participants may have been 
exposed to the events listed but may not have experienced them as traumatic per se. Third, the 
TSS was developed for use in the general population and thus does not assess for traumatic 
events that may be particularly salient in the US Latino. Future studies should examine other 
traumatic event types not included in usual trauma questionnaires but that might be of great 
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relevance to this population (e.g., trauma related to migration, deportation, family separation). 
Nevertheless, the events in the TSS are those that are believed to be perceived as traumatic by 
most people and allow for comparisons to studies done in the general population.  
 Another limitation of the study pertains to the definition of psychological distress, in 
particular that it did not include a measure of PTSD symptoms, which is one of the psychological 
distress outcomes most relevant to trauma exposure and thus most studied in the literature. 
However, symptoms of depression and anxiety, and traits of anger and hostility are likely to 
overlap with some symptoms of PTSD, rendering the present results still of relevance to the 
PTSD literature. There are also pros and cons to using a latent variable approach for defining 
psychological distress. Although a latent variable allows the study of an overall construct that 
cannot be measured directly and is perhaps greater than the sum of its parts, i.e., psychological 
distress, at the same time the use of a latent variable does not allow the examination of the 
individual effects that each component has on the outcome. However, this dissertation was 
focused on testing a theoretically-driven model in an understudied population, thus use of SEM 
and latent variables is a suitable application for that purpose. Another limitation is that of 
temporality. Trauma exposure was assessed retrospectively, while psychological distress was 
assessed by asking about current symptoms (e.g., depression) or the current tendency to 
experience the cognitive/emotional states of anxiety, anger and beliefs of hostility. Thus, past 
experiences of negative emotions/cognitions were not captured. Future cross-sectional studies 
should consider assessing past psychological distress in addition to present symptoms. Future 
studies could also assess for peri-traumatic responses to trauma (e.g., dissociation) as well as 
other life factors post-trauma (e.g., social support, other life stress) which the literature indicates 
are very strong modifiers of PTSD risk (Brewin et al., 2000; Pole et al., 2005). Additionally, 
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although trauma exposure and psychological distress were conceptualized as the main predictor 
variables in the SEM models, as mentioned earlier, data were cross sectional and thus results 
cannot establish temporality or causality.  
 In our study, the MetS latent variable fit well and all indicators had statistically 
significant factor loadings. However, HDL-C emerged as a weak indicator of a single-factor 
MetS model, and bivariate correlations showed that not all indicators of MetS were significantly 
correlated with each other. Thus, it is possible that some of the non-significant results regarding 
MetS could be attributed to the measurement model that was specified, and future studies should 
examine other ways to specify MetS in analyses. Nevertheless, a previous HCHS/SOL paper 
using the single-factor MetS latent variable did find MetS to be associated with diabetes and 
coronary heart disease, even after accounting for demographic and health behavior covariates 
(Llabre et al., 2015).  
 The use of CRP as the only inflammatory marker examined is also a limitation. As stated 
in the introduction, the literature is mixed on how CRP relates to trauma exposure and 
psychological distress. In addition, there are other inflammatory markers that the literature has 
identified as more consistently associated with trauma exposure and psychological distress (e.g., 
IL-6, IL-1β, TNF-α). However, CRP was the only inflammatory marker obtained in the 
HCHS/SOL baseline clinical visit. In addition, given that the association between trauma 
exposure and CRP had not previously been examined among Latinos, we believe the current 
examination was warranted and of value. 
 An additional limitation is that of assessing health behaviors through self-report, which 
introduces the possibility of recall bias and socially desirable responding. Future studies should 
consider objective measures of health behaviors when possible. Nevertheless, the health 
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behaviors measures included in this study have been used extensively in the general population 
as well as in studies with Latinos, and thus results from our study would be comparable to 
previous studies. Another limitation could be that alcohol use and cigarette use were ordinal 
categorical variables conceptualized as quasi-continuous variables in the SEM analyses. Future 
studies using self-reported alcohol use and cigarette use data could consider using other 
operationalizations of these variables, such as self-reported quantitative definitions (e.g., 
cigarette pack-years). 
Notwithstanding these limitations, the present study on prevalence and correlates of 
trauma exposure, and on the association of trauma exposure, psychological distress, and 
MetS/CRP among US Latino adults adds to the current research base and does so using a well-
characterized, large, multi-site, representative sample that included multiple Latino groups and 
that used objective measures of CRP and MetS. 
Conclusions 
 US Latino adults reported a similarly high, if not higher, prevalence of trauma exposure 
than estimates for the US general population. Several sociodemographic and 
immigration/acculturation characteristics increased the risk of trauma exposure in this 
population. Exposure to a higher number of traumatic events was associated with worse 
psychological distress, which was in turn associated with higher levels of CRP. Additionally, 
several health behaviors acted as significant indirect pathways in the association between trauma 
exposure, psychological distress, and CRP/MetS. Thus, it appears that trauma exposure is 
indirectly associated with pre-clinical markers of cardiometabolic disease among US Latinos. 
Screening and intervention strategies for this vulnerable population are needed.  
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Figure 1. Theoretical model on the hypothesized relationships between trauma exposure and general health, originally 
proposed by Schnurr and Jankowski (1999), in Seminars in Clinical Neuropsychiatry, 4, p. 299. (Reprinted from 
Trauma and health: Physical health consequences of exposure to extreme stress, p. 248, by Schnurr & Green, Ed., 
2004, Washington DC: American Psychological Association).  
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Figure 2. Theoretical Model by Dedert et al. (2010) on the hypothesized relationships between trauma exposure and 
cardiometabolic disease. 
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Figure 3. Conceptual model for specific aims. Aims 1 and 2 (not shown) examined the prevalence and correlates of 
trauma exposure. Aim 3 examined the association between lifetime trauma exposure and CRP/MetS, while accounting 
for covariates. Aim 4 examined whether psychological distress mediated the pathway between lifetime trauma 
exposure and CRP/MetS, while accounting for covariates. Aim 5 examined the role of health behaviors in the pathway 
between lifetime trauma exposure, psychological distress, and CRP/MetS, while accounting for covariates. Aim 6 (not 
shown) examined whether the associations in the full model were invariant by sex. Exploratory Aim examined whether 
the associations remained after adding ACEs to the model. 
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Table 1. Sample characteristics (N = 5,313) 
 Female  Male 
 
n Sample % 
Weighted %  
(95% CI) 
 
n Sample % 
Weighted %  
(95% CI) 
Age          
18-44 years 1218 36.9 55.3 
(52.5 - 57.9) 
 817 40.6 57.9 
(54.9 - 60.9) 
≥ 45 2081 63.1 44.7 
(42.1 - 47.5) 
 1197 59.4 52.1  
(39.1 - 54.1) 
Hispanic/Latino 
Background Group: 
       
Central American 348 10.6 7.7 
(6.3 - 9.5) 
 205 10.2 7.4 
(5.8 - 9.3) 
Cuban 425 12.9 18.3 
(14.4 - 22.9) 
 350 17.4 22.8  
(18.5 - 27.8) 
Dominican 361 11.0 13.2 
(10.8 - 16.0) 
 173 8.6 9.8 
(8.0 - 12.1) 
Mexican 1345 40.8 37.3 
(33.2 - 41.6) 
 735 36.5 35.6 
(31.6 - 39.8) 
Puerto Rican 517 15.7 15.1 
(12.8 - 17.8) 
 363 18.0 16.5 
(14.2 - 19.2) 
South American 217 6.6 4.7 
(3.8 - 5.7) 
 133 6.6 4.9  
(3.8 - 6.4) 
More than one/Other 83 2.5 3.6 
(2.4 - 5.4) 
 54 2.7 2.9  
(2.0 - 4.2) 
Household yearly income:        
< $10,000 623 21.0 21.0  
(18.5-23.) 
 265 14.0 13.9 
(11.7 - 16.5) 
$10,001 – 20,000 1056 35.5 35.5  
(32.7 - 38.3) 
 617 32.5 31.5 
(28.8 - 34.4) 
$20,001 – 40,000 934 31.4 30.1  
(27.6 - 32.8) 
 643 33.9 33.4  
(30.5 - 36.5) 
$40,001 – 75,000 277 9.3 9.3 
(7.6 - 11.4) 
 279 14.7 15.1 
(12.8 - 17.6) 
> $75,000 83 2.8 4.0 
(2.6 - 6.3) 
 95 5.0 6.1 
(4.4 - 8.4) 
Education:        
< HS or GED 1225 37.2 33.4 
(30.6 - 36.4) 
 698 34.7 31.5  
(28.8 - 34.3) 
High School or GED 787 23.9 25.5 
(23.3 - 27.8) 
 596 29.6 31.1 
(28.6 - 33.7) 
> HS or GED 1279 38.9 41.1  
(37.8 - 44.5) 
 719 35.7 37.4 
(34.6 - 40.3) 
Note. HS = High School; GED = General Education Development Test; ACEs = Adverse Childhood Experiences, 
SBP = Systolic Blood Pressure, DBP = Diastolic Blood Pressure, HDL-C = high density lipoprotein cholesterol; CRP 
= C-reactive protein.  
a Among immigrant participants only; non-immigrant participants excluded from analysis.  
95% CI = 95% confidence interval. 
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Table 1, continued. Sample characteristics (N = 5,313) 
 Female  Male 
 
n Sample % 
Weighted %  
(95% CI) 
 
n Sample % 
Weighted %  
(95% CI) 
Nativity/Immigration 
Status: 
       
Born in the U.S. 
Mainland 
516 15.7 19.4 
(17.0 - 22.2) 
 401 20.0 25.0  
(22.0 - 28.3) 
Immigrated > 10 yrs 
ago 
1968 59.8 51.8 
(49.0 - 54.7) 
 1170 58.2 49.8 
(46.6 - 53.2) 
Immigrated < 10 yrs 
ago 
808 24.5 28.7 
(25.5 - 32.2) 
 439 21.8 25.2 
(22.0 - 28.7) 
Age at Immigrationa        
< 12 years old 235 8.5 11.7 
(9.2 - 14.7) 
 176 10.9 13.5 
(11.1 - 16.2) 
12 - 17 years old 235 8.5 8.7 
(7.2 - 10.4) 
 194 12.1 13.1 
(11.0 - 15.5) 
≥ 18 years old 2306 83.1 79.6 
(76.6 - 82.4) 
 1239 77.0 73.5 
(70.0 - 76.7) 
Spanish Language 
Interview 
2738 83.0 78.3  
(74.8 - 81.5) 
 1558 77.4 71.9 
(68.4 - 75.1) 
Smoking Status:        
Current Smoker 479 14.5 16.4 
(13.8 - 19.4) 
 495 24.6 25.8  
(23.2 - 28.6) 
Former Smoker 544 16.5 14.2 
(12.7 - 15.9) 
 550 27.3 22.7 
(20.5 - 25.1) 
Never smoker 2273 69.0 69.4 
(66.6 - 71.9) 
 967 48.1 51.5 
(48.3 - 54.6) 
Alcohol Use Disorder 
Risk: 
       
At- risk 91 2.8 3.6 
(2.8 - 4.7) 
 170 8.4 8.9 
(7.2 - 10.9) 
Low risk 1147 34.8 36.4  
(32.7 - 40.2) 
 1046 51.9 52.4 
(49.4 - 55.3) 
Former drinker 1162 35.2 33.5 
(30.4 - 36.6) 
 590 29.3 26.7 
(24.3 - 29.3) 
Never drinker 897 27.2 26.5 
(23.5 - 29.8) 
 208 10.3 12.0 
(10.3 - 14.0) 
Note. HS = High School; GED = General Education Development Test; ACEs = Adverse Childhood Experiences, 
SBP = Systolic Blood Pressure, DBP = Diastolic Blood Pressure, HDL-C = high density lipoprotein cholesterol; CRP 
= C-reactive protein.  
a Among immigrant participants only; non-immigrant participants excluded from analysis.  
95% CI = 95% confidence interval. 
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Table 1, continued. Sample characteristics (N = 5,313) 
 Female  Male 
 
n 
Sample M 
(SD) 
Weighted  
M (95% CI) 
 
n 
Sample  
M (SD) 
Weighted M 
(95% CI) 
Traumatic events  
(Range 0-10) 
3265 2.0 (1.7) 1.9 
(1.8 - 2.1) 
 1999 2.3 (1.7) 2.3 
(2.2 - 2.4) 
ACEs  
(Range 0-10) 
3253 2.6 (2.4) 2.7  
(2.5 - 2.8) 
 1991 2.3 (2.2) 2.3 
(2.2 - 2.4) 
Depression  
(Range 0-30) 
3271 8.3 (6.3) 8.5  
(8.2 - 8.9) 
 2001 7.1 (5.4) 7.1  
(6.8 - 7.4) 
Anxiety 
(Range 10-40) 
3272 18.2 (5.6) 18.3 
(18.0 - 18.6) 
 2001 17.1 (4.8) 17.1 
(16.8 - 17.4) 
Anger  
(Range 10-40) 
3274 16.8 (5.4) 17.1 
(16.8 - 17.5) 
 2001 16.9 (5.3) 17.0 
(16.7 - 17.3) 
Hostility  
(Range 0-13) 
3271 8.0 (3.4) 7.9 
(7.7 - 8.1) 
 2001 8.6 (3.2) 8.5  
(8.3 - 8.7) 
Waist circumference (cm) 3294 98.0 
(14.4) 
97.2  
(96.1 - 98.3) 
 2010 100.0 
(14.1) 
99.0  
(98.2 - 99.9) 
SBP (mm Hg) 3295 119.7 
(18.6) 
117.2 
(116.1 - 118.3) 
 2014 125.4 
(16.3) 
123.9 
(123.0 - 124.9) 
DBP (mm Hg) 3295 72.2 
(10.7) 
71.5 
(70.9 - 72.0) 
 2013 74.8 (11.3) 73.8 
(73.1 - 4.5) 
Triglycerides (mg/dL) 3294 129.2 
(81.2) 
120.7 
(117.4-124.0) 
 2014 158.4 
(180.7) 
149.1  
(140.8 - 157.5) 
HDL-C (mg/dL) 3294 52.0 
(12.9) 
51.9  
(51.2 - 52.7) 
 2014 44.9 (12.0) 45.0 
(44.3 - 45.7) 
Fasting glucose (mg/dL) 3288 101.2 
(33.2) 
98.1  
(96.8 - 99.4) 
 2013 106.0 
(36.3) 
103.7 (101.9 - 
105.4) 
CRP (mg/L)  3294 5.0 (9.4) 5.2 
(4.6 - 6.0) 
 2013 3.2 (6.4) 3.1  
(2.8 - 3.3) 
Dietary quality (AHEI 
score, 0-110) 
3276 48.5 (7.5) 46.8 
(46.3 - 47.1) 
 1998 50.1 (7.6) 48.8 
(48.3 - 49.2) 
Physical Activity (min 
mod/vigorous per day) 
3292 86.9 
(142.7) 
88.7 
(79.6 - 97.8) 
 2003 158.1 
(196.7) 
166.3 
(152.5 - 180.2) 
Note. HS = High School; GED = General Education Development Test; ACEs = Adverse Childhood Experiences, 
SBP = Systolic Blood Pressure, DBP = Diastolic Blood Pressure, HDL-C = high density lipoprotein cholesterol; CRP 
= C-reactive protein.  
a Among immigrant participants only; non-immigrant participants excluded from analysis.  
95% CI = 95% confidence interval. 
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Table 3. Weighted chi-square results of trauma exposure by demographics and immigration/acculturation 
characteristics. 
 Lifetime Prevalence  Past-year Prevalence 
 n % (95% CI) a p  n % (95% CI) a p 
Age          
18-44 years 2244 79.6 (77.5 - 81.6)   545 19.3 (17.0-21.8) *** 
45-74 years 1766 81.9 (79.8 - 83.9)   240 11.0 (9.6 - 12.6) *** 
Hispanic/Latino Group:        
Central American 318 84.2 (79.5 - 88.0)   62 16.5 (12.5 - 21.4)  
Cuban 776 76.6 (72.7 - 80.1) *  111 11.0 (8.6 - 13.8) *** 
Dominican 446 76.6 (71.4 - 81.1)   95 16.1 (10.5 - 24.1)  
Mexican 1441 79.4 (77.0 - 81.7)   324 17.7 (13.8 - 21.4)  
Puerto Rican 670 85.8 (82.3 - 88.8) ***  136 17.3 (13.8 - 21.4)  
South American 208 87.2 (82.6 - 90.7) **  28 11.6 (8.0 - 16.5)  
More than one/Other 149 90.1 (82.9 - 94.5) ***  28 17.0 (11.3 - 24.8)  
Household yearly income:        
< $10,000 643 80.3 (76.9 - 83.4)   119 14.8 (12.1 - 17.9)  
$10,001 – 20,000 1239 81.2 (78.6 - 83.6)   255 16.6 (13.4 - 20.2)  
$20,001 – 40,000 1188 82.4 (79.6 - 84.8)   214 14.8 (12.4 - 17.5)  
$40,001 – 75,000 438 80.3 (74.9 - 84.8)   88 16.1 (12.1 - 21.2)  
> $75,000 189 83.5 (75.9 - 89.1)   36 15.5 (9.3 - 24.8)  
Education:        
< High School or GED 1250 77.6 (74.7 - 80.1) **  250 15.3 (12.9 - 18.1)  
High School or GED 1127 80.8 (78.1 - 83.2)   241 17.1 (13.9 - 21.0)  
> High School or GED 1631 83.0 (80.6 - 85.1) **  295 14.9 (12.8 - 17.3)  
Nativity/Immigration Status:        
Immigrated < 10 years ago 1061 78.6 (75.6 - 81.3)   203 14.9 (12.1 - 18.3)  
Immigrated > 10 years ago 2010 79.7 (77.6 - 81.7)   315 12.4 (10.7 - 14.3) *** 
Born in the U.S. 50 States 930 85.0 (81.4 - 88.0) **  265 24.1 (19.5 - 29.5) *** 
Age at immigration b        
<  12 years old 407 83.8 (79.0 - 87.7) *  77 15.8 (11.6 - 21.1)  
 12 – 17 years old 327 80.0 (74.8 - 84.3)   86 20.8 (16.0 - 26.7) *** 
≥ 18 years old 2337 78.5 (76.5 - 80.4)   355 11.8 (10.3 - 13.5) *** 
Language of Interview        
Spanish 2942 78.5 (76.7 - 80.2) ***  539 14.3 (12.8 - 15.9) * 
English 1068 87.0 (84.0 - 89.4) ***  246 20.0 (16.0 - 24.7) * 
Note. 95% CI = 95% confidence interval.  
a All percentages and confidence intervals are weighted estimates.  
b Among immigrant participants only; non-immigrant participants excluded from analysis.  
*p < .05; **p < .01; ***p < .001 based on adjusted standardized residuals.
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Figure 6. SEM results for Model 3 (Aim 5), on the associations between lifetime trauma exposure, psychological 
distress, health behaviors, and CRP, while accounting for covariates (not shown).  
Note: For all figures, values presented are standardized structural coefficients. The following covariates were included 
in all models: age, sex, Latino background group, field center, income, education level, preferred language, and 
nativity/immigration. PA = Physical Activity. Values and arrows in bold indicate statistical significance. * p < .05, 
**p < .01, ***p < .001 
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Figure 4. SEM Results for Model 1 (Aim 3) on the association between lifetime trauma 
exposure and CRP, while accounting for covariates (not shown). 
Figure 5. SEM Results for Model 2 (Aim 4) on the association between lifetime trauma exposure, 
psychological distress and CRP, while accounting for covariates (not shown). 
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Figure 9. SEM results for Model 3 (Aim 5), on the associations between lifetime trauma exposure, psychological 
distress, health behaviors, and MetS, while accounting for covariates (not shown).  
Note: For all figures, values presented are standardized structural coefficients. The following covariates were included 
in all models: age, sex, Latino background group, field center, income, education level, preferred language, and 
nativity/immigration. PA = Physical Activity. Values and arrows in bold indicate statistical significance. * p < .05, 
**p < .01, ***p < .001 
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Figure 7. SEM Results for Model 1 (Aim 3) on the association between lifetime trauma 
exposure and MetS, while accounting for covariates (not shown). 
 
Figure 8. SEM Results for Model 2 (Aim 4) on the association between lifetime trauma exposure, 
psychological distress and MetS, while accounting for covariates (not shown). 
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